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PREFACE, 


The  great  advance  which  has  taken  place  in  all  the 
dex>artment8  of  medical  science  renders  almost  any  one 
of  them  a  sufficiently  extensive  field  of  study  for  an 
ordinary  degree  of  intelligence.  But  some  teachers,  seem- 
ing to  forget  that  their  pupils  are  not  to  be  mere  anato- 
mists, chemists,  physiologists,  or  botanists,  endeavour  to 
inculcate  all  the  knowledge  which  they  possess  with 
regard  to  their  respective  subjects  of  tuition.  Profes- 
sional education  thus  becomes  an  effort  of  memory  rather 
than  a  process  of  mental  training — so  that  brilliant  exa- 
minations may  be  passed  without  any  real  practical 
information  having  been  acquired.  The  Medical  Council 
lately  called  attention  to  the  evils  which  proceed  from 
this  system  of  over-teaching,  and  especially  to  its  leaving 
no  time  for  observation  or  reflection.  It  is,  therefore,  to 
be  hoped  that  a  distinction  may  be  drawn  between  the 
cultivation  and  teaching  of  medical  science ;  and  tljat 
while  the  former,  in  all  its  details,  is  carried  to  the  ut- 
most extent  of  human  ability,  the  latter  will  be  confined 
to  what  is  requisite  for  the  instruction  of  students.     The 
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following  work  will,  it  is  hoped,  be  found  consistent  with 
these  views.  It  w^as  the  text-book  of  my  systematic 
course,  and  contains  the  principles  which  I  have  endea- 
voured to  illustrate  in  my  clinical  lectures  during  the  last 
thirty-four  years.  In  its  composition  my  aim  has  not 
been  to  collect  all  that  might  be  said  in  regard  to  each 
subject,  but  rather  to^  select  what  seemed  of  most  im 
portance,  and  arrange  it  in  a  convenient  order  for  teach- 
ing or  study,  so  as  to  constitute  a  framework  of  surgical 
science,  which  might  be  filled  up  through  the  gradual 
acquisition  of  professional  knowledge. 
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PRINCIPLES   OF  SURGERY. 


CHAPTER  T. 
INFLAMMATION. 

INTRODUCTION. 

With  exception  of  the  cuticle  and  its  appendages,  the  nails  and 
hairs,  all  the  solid  part  of  the  human  body  is  composed  of  vas- 
cular tissues,  which  consist  of  blood-vessels  and  nerves  interwoven 
together  through  a  basis  of  cellular  substance.  These  tissues  arc 
everywhere  permeated  by  the  blood,  which  supplies  them  with 
nourishment  for  their  growth  and  renovation.  Some  of  them,  as 
those  of  which  the  bones  and  ligaments  are  formed,  seem  to  per- 
form no  living  action,  but  that  of  duly  appropriating  the  nutritious 
matter  thus  afiforded,  so  as  to  preserve  their  structure  in  a  healthy 
or  perfect  state,  and  this  is  named  their  Nutritive  Action.  Other 
tissues,  as  the  muscular  and  glandular,  in  addition  to  the  power  of 
nutrition,  possess  various  remarkable  vital  properties,  which  are 
named  their  Functions. 

Both  the  nutritive  and  functional  actions  of  the  tissues  are 
subject  to  disorder.  When  the  former  are  perverted,  alteration 
of  the  structure  necessarily  results,  as  is  seen  in  the  growth  of 
tumours  or  the  formation  of  ulcers  ;  but  the  latter  may  be  dis- 
turbed without  any  obvious  change  of  this  kind,  as  when  the 
digestion  of  food  or  the  secretion  of  urine  is  imperfectly  performed, 
without  any  perceptible  difference  in  the  stomach  or  kidney. 
Derangement  of  function,  however,  is  most  frequently  connectc^d 
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with  alteration  of  structure,  and  very  apt  to  lead  to  it.  Dis- 
ordered action,  whether  of  function  or  nutrition,  constitutes 
Disease,  to  remedy  which  is  the  object  of  Medicine. 

As  the  field  of  medicine  is  thus  very  extensive,  it  has  been 
divided  into  Physic  and  Surgeiy, — the  former  department  com- 
prehending chiefly  internal  complaints,  while  the  latter  includes 
those  which  are  situated  externally,  or  require  for  their  treat- 
ment the  use  of  external  means.  The  art  of  Surgery  consists  in 
the  performance  of  the  various  manual  duties  required  in  the 
employment  of  these  means ;  while  the  science  of  Sui'gery  directs 
their  choice  and  application. 

In  the  diseases  which  constitute  the  surgical  department  of 
medicine, — ^if  we  except  those  depending  on  the  introduction  of 
foreign  substances,  the  retention  of  secretions,  and  the  presence 
of  concretions  in  the  cavities  and  canals  of  the  body, — there  is 
always  alteration  of  structure,  which  may  be  owing  either  to  mor- 
bid nutrition,  or  to  external  violence.  In  both  cases,  reparation 
is  to  be  eflfected,  not  by  mechanical  art,  but  by  the  action  of  the 
nutrient  vessels ;  and  all  that  the  surgeon  can  do,  is  to  remove 
obstacles  impeding  their  salutary  operation.  When  he  speaks  of 
healing  a  .wound,  for  instance,  he  means  nothing  more  than 
placing  the  part  concerned  in  the  most  favourable  circumstances 
for  undeigoing  this  reparatory  process.  It  is  therefore  necessary, 
in  entering  upon  the  study  of  Surgery,  to  become  acquainted 
with  the  various  actions  of  these  vessels,  whether  tending  to  the 
injury  or  reparation  of  structure.  And  as  it  very  generally 
happens,  that  there  is  interposed,  between  the  natural  actions 
and  those  alterative  of  the  structure,  a  diseased  condition,  which 
has  been  named  Inflammation,  this  must  be  considered  in  the 
first  place. 

Symptoms  of  Inflammation, 

By  inflammation  is  understood  that  condition  of  a  part  in 
which  it  is  red,  swelled,  hot,  and  painful,  along  with  more  or  less 
fever,  or  constitutional  disturbance.  But  there  is  still  another 
circumstance  of  this  morbid  state,  which,  though  it  was  not  for- 
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meiiy  so  much  noticed,  is  really  the  most  important  of  the  whole  ; 
that  i8»  perversion  of  the  vital  action  in  the  part  affected,  which 
is  tmly  essential,  and  never-failing, — ^while  the  other  symptoms 
are  extremely  variable  in  their  degree,  and  not  even  constant  in 
their  existence.  Inflammation  may  therefore  be  defined  as  a 
perverted  action  of  the  capillary  system,  generally  attended  with 
heat^  redness,  and  swelling. 

BednesH. — ^This  symptom  is  owing  to  distension  of  the  vessels 
which  convey  blood ;  to  blood  being  admitted  into  those  which 
usually  appear  to  receive  only  the  colourless  part  of  it,  whether 
this  be  owing  to  the  red  globules  not  entering  at  all,  or  only  so 
few  at  a  time  as  to  conceal  their  colour,  since  it  is  only  when  ex- 
isting in  considerable  assemblages  that  they  appear  red ;  and 
also  to  bloody  effusion  into  the  interstices  of  the  structure  con- 
cemed.  Inflammation  of  the  conjunctiva  affords  one  of  the  best 
examples  of  these  changes. 

The  redness  varies  considerably  in  shada  It  is  generally 
bri^t  and  florid,  like  that  of  arterial  blood,  but  it  often  has  a 
yellow  hue,  and  still  more  frequently  is  dark,  or  almost  purple. 
The  yellow  tinge  is  most  frequently  observed  along  with  derange- 
ment of  the  biliary  secretion,  as  in  erysipelas;  but  the  dark 
colour  depends  on  different  circumstances,  the  discrimination  of 
which  is  of  great  importance  in  practice.  It  was  formerly 
thought  a  certain  indication  of  putrid  tendency,  or  proneness  to 
die  from  weakness,  and  an  unquestionable  call  for  administering 
wine,  bark,  and  cordials.  It  is  now  observed  to  depend  fre- 
quently on  obstruction  of  the  respiratory  ftinction,  preventing 
the  blood  from  undeigoing  its  proper  change.  It  is  seen  also 
when  the  venous  circulation  of  an  inflamed  part  is  impeded 

Swelling. — ^This  symptom  depends  partly  on  the  enlargement 
of  the  vessels,  but  chiefly  on  effusion  of  the  serous  or  albuminous 
parts  of  the  blood,  or  the  blood  itself,  into  the  cellular  texture. 
It  consequently  varies  with  the  vascularity  and  laxity  of  the 
tissue  concerned.  Thus  inflammation  of  the  conjunctiva  is 
attended  with  great  swelling,  while  that  of  the  cornea  is  accom- 
panied by  hardly  any. 
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HeaL — ^This  is  a  very  characteristic  symptom  of  inflammation, 
and,  together  with  the  redness,  has  no  doubt  led  to  the  choice  of 
a  title  for  expressing  it^  since  in  all  languages  the  tenn  used  for 
this  purpose  denotes  burning.  Like  the  last  mentioned  symptom, 
the  sensation  of  heat  varies  with  the  part  affected.  It  is  most 
remarkable  in  the  skin,  and  in  some  parts  of  the  mucous  mem- 
brane, as  the  urethra. 

It  was  formerly  believed  that  the  patient's  feeling  of  heat  de- 
pended always  on  a  real  and  proportionate  elevation  of  tempera- 
ture ;  but  the  application  of  a  thermometer  at  once  proves  this 
opinion  to  be  incorrect  John  Hunter  investigated  the  subject, 
and  came  to  the  following  conclusions  : — 1.  That  the  heat  of  an 
inflamed  part  is  not  commensurate  with  the  patient's  feelings. 
2.  That  it  does  not  exceed  the  standard  or  central  heat  of  the 
individual.  3.  That  the  greatest  increase  of  temperature  takes 
place  in  those  parts  which  are  furthest  from  the  centre,  and 
naturally  coldest.  Thus  inflammation  of  the  scrotum,  induced 
by  laying  open  the  tunica  vaginalis,  raises  the  thermometer  from 
92°  to  98*.  But  if  the  disease  elevates  the  general  heat  of  the 
individual,  the  temperature  of  the  inflamed  part  rises  to  the  same 
degree,  as  in  erysipelas,  where  the  heat  of  the  inflamed  skin  is 
frequently  104°. 

Pain. — This  is  one  of  the  most  constant  symptoms  of  inflam- 
mation. It  is  generally  proportioned  to  the  violence  of  the  dis- 
order and  the  sensibility  of  the  part  affected ;  but  there  are  many 
exceptions  to  the  latter  part  of  this  rule ;  and  some  tissues,  as 
those  of  the  osseous  and  fibrous  kinds,  which  are  not  all  sensible 
in  their  healthy  state,  occasion  the  most  acute  suffering  when 
inflamed.  The  sensibility  of  every  part  in  the  body  is  increased 
by  inflammation ;  and  if  this  has  ever  been  denied,  it  must  have 
been  from  confounding  insensibility  to  those  stimuli  which 
require,  for  making  an  impression,  that  the  organ  to  which  they 
are  applied  should  perform  a  functional  action  for  their  reception, 
with  insensibility  to  chemical  and  mechanical  stimuli,  which 
always  excite  more  sensation  when  applied  to  an  inflamed  part, 
than  to  one  in  a  healthy  state.    Thus  during  inflammation  the 
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eye  may  be  unfit  for  vision,  while  the  impression  of  light  pro- 
duces a  painful  effect  The  pain  of  inflammation  varies  in  kind 
as  well  as  in  d^ree ;  being  sometimes  hot  and  burning*  as  in 
the  skin  and  mucous  membranes,  at  other  times  sharp  and 
cutting,  as  in  the  serous  membranes,  or  dull  and  aching,  as  in 
the  bones. 

It  is  impossible,  in  the  present  state  of  our  knowledge,  to 
account  for  these  varieties  in  the  pain,  or  even  for  the  existence 
of  pain  at  alL  It  is  usually  ascribed  to  the  swelling  that  accom* 
ponies  inflammation,  causing  pressure  on  the  extremities  of  the 
nerves,  whence  it  is  said  the  most  compact  tissues  occasion  the 
severest  pain  ;  but  this  exphination  is  not  satisfactory,  as  many 
which  possess  the  softest  and  most  yielding  structure  excite 
excruciating  pain  when  they  are  inflamed,  of  which  the  mucous 
membranes  afford  a  remarkable  example. 

The  pain  is  not  always  felt  at  the  part  affected,  but  often  at 
a  distance  from  it,  as  at  the  point  of  the  penis  when  the  bladder 
is  inflamed,  in  the  right  shoulder  during  inflammation  of  the 
liver,  or  in  distant  parts  of  the  limb  when  the  joints  are  the 
seat  of  disease.  We  are  sometimes  able  to  account  partly  for 
this  by  the  nervous  communications,  but  more  frequently  it  is 
quite  inexplicable,  though  highly  deserving  of  attention  in  a 
practical  point  of  view. 

DerangemerU  of  Functional  Action. — ^This  symptom  of  inflam- 
mation cannot,  of  course,  attend  the  inflammation  of  eveiy 
tissue,  and  must  be  confined  to  those  which  possess  some  vital 
property  in  addition  to  that  of  mere  nutrition.  It  is  sometimes, 
however,  the  only  symptom  present,  or  at  least  the  only  one  that 
can  be  recognised ;  as  when  the  oigan  affected  is  contained  in  an 
internal  cavity.  When  the  function  of  the  oigan  is  to  receive 
the  impression  of  some  external  stimulus,  as  that  of  the  eye  or 
the  nose,  it  is  performed  either  imperfectly,  or  not  at  all ;  and 
hence»  as  already  observed,  some  have  been  led  into  the  error  of 
supposing  that  the  common  sensibility  of  parts  is  diminished 
during  inflammation. 

Derangement  of  Nutritive  Action. — In  addition  to  the  serous 
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and  bloody  eflusioiis  into  the  cellular  texture,  which  always  take 
place  to  more  or  less  extent,  the  most  frequent  indication  of  a 
change  in  the  action  of  the  nutritive  apparatus  is  softening  of  the 
tissue  concerned.  In  some  cases  this  alteration  is  so  remarkable, 
that  it  has  been  thought  necessary  to  designate  it  by  a  peculiai* 
expression,  viz.,  ramollissement.  This  effect  of  inflammation  is, 
on  many  occasions,  of  great  importance,  but  at  present  deserves 
attention  chiefly  as  affording  evidence  that  the  nutritive  process 
is  not  performed  in  its  usual  manner.  Another  fact  which 
leads  to  the  same  conclusion  is  the  rapidity  with  which  putre- 
faction proceeds  after  death,  in  parts  where  inflammation  has 
previously  existed.  It  may  be  said  that  the  more  than  usual 
proportion  of  fluids  congested  by  the  diseased  action  may  ac- 
count for  this  speedy  decomposition,  without  supposing  that  the 
constituent  particles  are  altered  by  it  in  their  relation  to  each 
other.  But,  in  such  a  view  of  the  matter,  we  ought  to  observe 
the  same  putrefactive  tendency  equally  strong  in  parts  where 
blood  has  been  simply  effused  into  their  texture,  which  is  not 
the  case. 

Constitutional  Distturbance. — The  disturbance  of  the  system, 
or  Fever,  as  it  is  called,  which  accompanies  inflammation,  con- 
sists of  an  alteration  in  the  performance  of  all  the  functions  of 
the  body.  The  phenomena,  which  are  in  consequence  exhibited, 
vary  very  much,  according  to  peculiarities  of  the  patient's  con- 
stitution, and  the  part  which  is  inflamed.  Generally,  the  pulse 
is  hard  and  frequent^  beating  from  80  to  120,  and  in  children 
much  faster, — ^the  respiration  is  hurried, — the  face  is  flushed, — 
the  eyes  are  suffused, — ^the  tongue  is  white  and  loaded, — there 
is  no  appetite, — ^inordinate  thirst, — ^headache,— constipation, — 
scanty  urine, — diyness  of  the  skin, — confusion  of  ideas  or 
delirium, — and  prostration  of  strength  in  the  voluntary  muscles. 
This  state  of  general  disturbance,  which  is  named  Inflammatory 
or  Symptomatic  Fever,  does  not  always  accompany  inflammation, 
and  is  usually  proportioned  to  the  violence  of  the  local  symptoms. 
Its  type  or  character  also  varies,  as  already  mentioned,  accord- 
ing to  the  part  or  patient  affected     The  pulse  may  be  small, 
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feeble,  and  irregular  or  intermittent^ — ^the  tongue  brown,  smooth, 
and  glazed, — the  countenance  dark-coloured,  contracted,  and 
anxious.  These  varieties  in  the  symptoms  of  fever  demand 
great  attention,  as  indications  of  the  seat  and  degree  of  the  local 
disorder,  and  as  guides  for  directing  the  remedial  measure&  The 
state  of  the  blood,  also,  in  this  condition,  requires  particular 
consideration. 

When  blood  is  taken  from  one  labouring  under  inflammatory 
fever,  instead  of  coagulating  as  usual  into  a  homogeneous  red 
tremulous  mass,  it  throws  up  to  the  surface  a  clear  transparent 
fluid,  which  coagulates  into  an  opaque  buff-coloured,  tough, 
membranous-looking  crust,  which  is  named  the  bufly  coat  It  is 
usually  about  a  quarter  of  an  inch  thick,  and  presents  a  concave 
surfiEuse,  owing  apparently  to  preserving  its  original  extent^  while 
the  subjacent  part  of  the  clot  contracts  during  the  separation  of 
the  serum.  Whatever  hastens  the  coagulation  of  the  blood  tends 
to  prevent  the  formation  of  the  bufly  coat  Thus  weakness  of 
the  individual, — smallness  in  the  quantity  of  blood  abstracted, — 
exposure  of  it  to  an  extensive  surfioce  of  dead  matter, — and  its 
being  abstracted  in  a  small  stream  or  by  drops,  all  oppose  the 
appearance  in  question.  The  formation  of  the  bu%  coat  has 
therefore  been  supposed  to  depend  merely  upon  slowness  of 
coagulation,  allowing  the  red  particles  to  descend,  and  leave  the 
fibrinous  portion  pure;  but  there  is  certainly  something  more 
than  this  concerned  in  the  process,  since  the  tough  yellow  crust 
under  consideration  differs  materially  in  appearance  from  the 
fibrinous  mass  which  is  obtained  by  washing  away  the  colouring 
matter  of  healthy  coagulated  blood,  and  when  the  disposition  to 
its  production  is  strong,  it  takes  place  notwithstanding  the  most 
rapid  coagulation ;  while  blood  drawn  from  an  animal  in  health 
may  be  retained  for  a  long  time  fluid,  without  shewing  any  trace 
of  it  The  constituent  proportion  of  fibrine  seems  to  be  actually 
increased,  and  there  is  a  preternatural  tendency  to  its  separation 
from  the  blood,  both  while  it  circulates  in  the  vessels,  and  after 
it  is  withdrawn  firom  the  body.  The  bu%  coat^  though  very 
generally,  is  not  invariably,  observed  during  inflammatory  fever ; 
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and  it  also  appears  occasionally,  though  no  inflammation  exists. 
Pregnancy,  and  violent  agitation,  whether  of  body  or  mind,  are 
apt  to  cause  its  formation. 

Inflammation  terminates  in  various  ways.  Sometimes  all 
the  symptoms  disappear,  and  the  part  resumes  its  natural  con- 
dition, when  it  is  said  to  terminate  in  Kesolution.  At  other 
times  it  ends  by  destroying  the  life  of  the  part ;  and  is  then  said 
to  terminate  in  Mortification.  It  also  terminates  in  various 
actions,  producing  alteration  of  the  structure,  or  the  separation 
of  matters  from  the  blood,  differing  in  quantity  or  quality  from 
those  naturally  secreted  by  it  Of  these  the  most  remarkable 
are  the  following ; — The  formation  of  a  peculiar  fluid  named  Pus, 
which  is  called  Suppuration, — the  Eflusion  of  serum,  or  lymph, 
i.e.,  the  fibrine,  in  a  state  resembling  the  buffy  coat, — the  re- 
moval of  solid  or  fluid  parts  of  the  body,  which  is  named 
Absorption, — ^and  the  production  of  some  solid  structure,  difler- 
ing  in  quantity  or  quality  from  that  naturally  existing,  which 
may  be  designated  Diseased  Nutrition. 

Inflammation  has  been  variously  divided  and  named,  accord- 
ing to  its  termination, — ^the  predominant  local,  and  constitutional 
symptoms, — ^the  degree  of  its  violence, — and  the  part  afiected. 
Most  of  these  distinctions,  so  far  from  simplifying  the  subject^ 
have  tended  greatly  to  obscure  and  perplex  it  Instead  of 
causing  inflammation  to  be  regarded  as  a  morbid  action,  always* 
of  the  same  nature,  and  merely  modified  in  its  symptoms  and 
termination,  according  to  the  part  and  constitution  affected, 
they  have  made  it  appear  a  group  of  dissimilar  processes,  ar- 
i-anged  under  one  title,  but  widely  and  essentially  different  from 
each  other 

Inflammation  of  particular  oi^gans  and  tissues  is  expressed  in 
modem  nomenclature  by  adding  the  termination  itis  to  the 
anatomical  title  of  the  part  afl*ected,  as  Iritis,  Gastritis,  Phlebitis. 
For  some  parts  the  old  and  peculiar  appellations  are  still  re- 
tained,— as  Erysipelas  for  inflammation  of  the  skin,  Ophthalmia 
for  that  of  the  eye. 

The  severity  of  the  symptoms  also  requires  to  be  distin- 
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goished ;  for  which  puipose  the  tenna  Acute  and  Chronic  are 
employed  to  denote  the  two  extremes  of  violence,  while  the  in* 
termediate  degrees  are  indicated  by  qualifying  epithets.  Acute 
inflammation  frequently  passes  into  the  chronic ;  but  the  latter 
oJEten  exists  independently  and  originally.  When  the  inflammar 
tion  is  acute,  it  terminates  one  way  or  another  in  a  few  days  at 
furthest,  and  sometimes  even  in  a  few  hours  ;  but  when  chronic, 
it  may  exist  for  weeks  or  months  with  little  change.  With 
acute  inflammation  there  is  almost  always  accompanying  fever ; 
but  with  chronic  hardly  any. 

Causes  of  Inflammation. 
The  causes  of  Inflammation,  or  circumstances  which  give  rise 

« 

to  this  morbid  state,  are  veiy  numerous  and  various.  They  may 
be  divided  into  those  which  act  directly  on  the  part  affected,  and 
those  which  do  so  through  the  medium  of  the  system. 

The  direct  causes  of  inflammation,  or  local  irritants,  as  they  are 
usually  called,  comprehend  all  the  natural  stimuli  of  action  when 
excessive  in  d^ree  or  continuance ;  various  animal,  v^etable, 
and  mineral  matters,  such  as  cantharides,  croton  oil,  and  tartrate 
of  antimony,  which  are  named  irritants  from  their  effects ;  and 
every  sort  of  violence,  whether  chemical  or  mechanical,  which 
alters  the  structure  of  the  body. 

The  effect  of  these  causes  varies  with  the  irritability  or 
tendency  to  excited  action  of  the  part  or  patient  Parts  are 
generally  irritable  in  proportion  to  their  vascularity  and  sensi- 
bility. Thus  the  iris  is  more  readily  excited  to  inflammation 
than  the  cornea.  But  there  are  many  exceptions  to  this  rule ; 
and  particular  tissues  are  most  under  the  influence  of  particular 
irritations.  The  urinary  bladder,  for  instance,  is  irritated  by 
distension ;  and  the  joints  by  forcible  extension  of  their  liga- 
ments. Parts  occasionally  become  more  irritable  than  usuaL 
The  circumstance  of  having  been  previously  irritated  sometimes 
renders  them  so.  Weakness  or  diminished  power  of  action,  also, 
as  from  interruption  of  either  the  nerves  or  blood-vessels,  or  any 
other  cause,  contrary  to  what  one  might  expect,  produces  the 
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gnished ;  tar  which  pnipose  the  tenus  Acato  and  Chrome  are 
employed  to  deoote  the  two  exttemea  of  violence,  while  the  in- 
termediate d^rees  are  indicated  by  qualifying  epithets.  Acate 
inflammatioii  frequently  parses  into  the  chiooic ;  but  the  latt«r 
often  exists  independently  and  originally.  When  the  inflamma- 
tion  ia  acate,  it  terminatea  one  way  or  another  in  a  few  days  at 
furthest,  and  aometimes  even  in  a  few  hours ;  but  when  chronic, 
it  may  exist  for  weeks  or  months  with  little  change.  With 
acute  inflammation  there  is  almost  always  accompauyii^  fever ; 
but  with  chronic  hardly  any. 

Cauua  of  Infiammaiion. 

The  causes  of  Inflammation,  or  circumstances  which  give  rise 
to  this  morbid  state,  are  very  nmnerous  and  various.  They  may 
be  divided  into  those  which  act  directly  on  the  part  afiected,  and 
those  which  do  so  through  the  medium  of  the  system. 

The  direct  causes  of  inflammation,  or  local  irritants,  as  they  are 
osnally  called,  comprehend  all  the  natural  stimuli  of  action  when 
excessive  in  d^ree  or  continaance ;  various  animal,  vegetable, 
and  mineral  matters,  such  as  cantharides,  cioton  oil,  and  tartrate 
of  antimooy,  which  are  named  irritants  from  their  effects ;  and 
every  sort  of  violence,  whether  chemical  or  mechanical,  which 
altera  the  structure  of  the  body. 

The  effect  of  these  causes  varies  with  the  irritability  or 
tendency  to  excited  action  of  the  part  or  patient  Farts  are 
generally  irritable  in  proportion  to  their  vaacolarity  and  sensi- 
bility. Thus  the  iris  is  more  readily  excited  to  inflammation 
than  the  cornea.  But  there  are  many  exceptions  to  this  rule  ; 
and  particalar  tisanes  are  most  under  the  infiuence  of  particular 
irritations.  The  urinary  bladder,  for  instance,  is  irritated  by 
distension  ;  and  the  joints  by  forcible  extension  of  their  liga- 
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same  effect  Habit^  or  the  coiitinued  exposure  to  an  irritation, 
lessens  its  effect 

The  differences  observed  in  constitutional  irritability  are 
very  striking  and  important  Sometimes  they  seem  to  depend 
on  original  or  congenital  peculiarities  of  the  system ;  but  very 
frequently  proceed  from  the  injurious  effect  of  deviations  from 
propriety  in  diet  or  exercise.  They  are  also  often  connected 
with  mental  irritation,  which  has  a  powerful  influence  over  the 
irritability  of  the  body.  In  these  different  states  of  the  system, 
the  same  local  irritation  produces  the  most  opposite  effects ;  and 
while  one  individual  may  have  his  limb  lacerated  and  the  bone 
shattered  without  suffering  so  much  inflammation  as  to  occasion 
symptomatic  fever,  another  dies  from  the  intense  action  excited 
by  the  prick  of  a  pin.  The  common  expressions  of  a  good  and 
bad  constitution  are  nearly  equivalent  to  the  possession  of  little 
or  much  tendency  to  suffer  irritation  from  causes  of  disturbance ; 
and  the  difference  in  this  respect,  as  has  been  already  observed, 
may  either  depend  upon  congenital  peculiarity,  or  be  acquired 
through  circumstances  connected  with  the  mode  of  life. 

A  most  important  fact  in  relation  to  the  effect  of  irritation  is, 
that  it  generally  proves  inconsiderable  when  another  wliich  had 
been  previously  in  existence,  and  exciting  disturbance,  is  re- 
moved by  its  means.  The  success  of  operations  frequently 
depends  on  this  principle,  as  when  amputation  is  performed  on 
account  of  a  diseased  joint,  which  has  kept  up  excitement  for  a 
considerable  time  without  too  greatly  reducing  the  patient's 
strength. 

The  indirect  causes  of  irritation,  or  those  which  act  through 
the  medium  of  the  system,  constitute  a  difficult,  but  veiy  inte- 
resting and  highly  necesscuy  subject  of  study.  One  of  the  most 
remarkable  differences  between  animals  and  v^etables  is  the 
mutual  dependence  of  the  component  parts  of  the  former. 
Though  each  part  is  induced  to  act  by  particular  stimuli,  and 
produces  peculiar  effects,  the  whole  are  so  connected  together 
that  one  can  hardly  be  affected  without  causing  more  or  less 
disturbance  of  others.    Sometimes  the  whole  system  suffers,  and 
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then  fever  results ;  at  other  times  the  consequent  disorder  is 
confined  to  a  part  merely.  This  fellow-snffering,  whether  partial 
or  general,  is  osually  expressed  by  the  term  Sympathy.  Various 
explanations  have  been  offered  to  account  for  it,  of  which  the 
following  are  most  deserving  of  notice : — 1.  The  anastomosis  of 
Blood-vessels,  as  that  of  the  epigastric  and  mammary  arteries,  to 
which  has  been  attributed  the  fellow-suffeiing  of  the  uterus  and 
mamma ;  2.  Continuity  of  Texture,  as  that  of  the  conjunctiva, 
and  lining  membrane  of  the  nose,  to  which  the  sneezing  caused 
by  exposing  the  eyes  to  a  bright  light  has  been  referred ;  3. 
Kervous  Communication,  as  that  between  the  phrenic  and 
cervical  nerves,  which  has  been  supposed  to  accotmt  for  pain 
being  felt  in  the  shoulder  when  the  liver  is  inflamed ;  4.  The 
Medium  of  Sensation,  as  when  stimulants  applied  to  the  nose 
canoe  sneeziiig.  thoogh  they  do  not  induce  this  eflfect  daring 
insensibility ;  5.  Participation  in  the  same  function,  as  when  the 
breasts  become  painful  in  the  early  months  of  pregnancy.  Kone 
of  these  explanations  admit  of  general  application  in  accounting 
for  sympathy ;  and  many  cases  of  it  are  not  explicable  by  any 
of  thenu  But  though  the  cause  of  sympathy  is  at  presenti 
and  probably  ever  will  be,  beyond  the  reach  of  human  under- 
standing, the  facts  which  are  generally  observed  in  regard  to  its 
manifestations  are  fedr  subjects  of  inquiry,  and  of  the  utmost 
importance  in  practice.  Of  these,  the  six  followinj^  or  what 
may  be  called  the  laws  of  sympathetic  action,  deserve  especial 
attention : — 

1.  Disturbance  of  action  in  one  part  occasions  disturbance  in 
others. 

In  a  healthy  state  of  the  system,  all  the  oigans  perform 
certain  actions  with  a  certain  degree  of  vigour,  and  whenever 
any  one  of  them  has  its  activity  either  excited  or  diminished, 
more  or  less  change  ensues  in  the  action  of  others,  which  may 
thus  become  disordered  in  whole  or  in  part  The  effect  of 
excited  action  in  causing  sympathetic  derangement  is  well 
known,  as  in  the  common  case  of  fever  attending  inflammation  ; 
but  the  consequences  of  diminished  action  are  more  apt  to  be 
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overlooked,  though  not  less  frequent,  or  less  productive  of  serious 
diseasa  The  most  extensive  and  frequent  derangement  which 
occurs  in  this  way  proceeds  from  interruption  of  the  mucous 
secretion  of  the  intestinal  canaL  AH  attentive  practitioners 
have  remarked,  that  when  the  bowels  become  costive,  various 
diseases  are  apt  to  break  out  in  distant  parts  of  the  body.  This 
has  been  attributed  to  irritation  caused  by  retention  of  the  faeces, 
and  to  the  effect  of  an  inflamed  state  of  the  lining  membrane  of 
the  bowels,  but  it  may  be  more  correctly  referred  to  intemiption 
of  the  usual  secretion.  Next  in  order  as  a  source  of  derange- 
ment, from  diminution  of  usual  action,  ought  to  be  reckoned  the 
skin.  The  effects  of  checked  perspiration,  or  mere  chilling  of 
the  skin,  in  occasioning  general  fever  and  local  inflammation,  are 
constantly  presented  to  our  attention. 

Whenever  an  accustomed  secretion  or  action  of  any  kind  is 
suppressed,  though  there  may  not  ensue  indications  of  actual 
disturbance,  there  is  always  a  strong  disposition  to  it ;  and 
therefore  all  operations,  even  of  the  most  trivial  kind,  ought  to 
be  abstained  from  in  such  circumstances,  as  the  direct  irritation 
proceeding  from  them,  together  with  the  indirect  inducement  to 
derangement  already  present,  might  probably  occasion  violent 
local  and  geneitd  disorder. 

2.  A  diseased  action  may,  from  long  continuance,  become  as 
it  were  adopted  by  the  system,  so  as  to  occasion  disturbance  by 
its  suppression. 

The  fact  is  well  known  to  the  vulgar,  who  have  in  conse- 
quence the  greatest  dread  of'  interfering  with  local  complaints  of 
long  standing,  especially  such  of  them  as  are  attended  with  dis- 
charges. This  prejudice  is  no  doubt  generally  carried  too  far ; 
but  it  should  be  carefully  recollected,  that  excited  and  disordered 
action  of  a  part,  which  has  from  habit  ceased  to  irritate  the  sys- 
tem, cannot  be  suddenly  removed  without  the  risk  of  causing 
general  derangement  Thus,  when  disease  of  a  bone  has  oc- 
casioned the  discharge  of  matter  for  a  number  of  years,  amputa- 
tion, especially  in  adults,  is  found  to  be  almost  certainly  fatal 

3.  All  parts  of  the  body  do  not  sympatliise  with  equal  readi- 
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ness — ^bnt  seem  to  be  influenced  by  continuity  of  texture,  con- 
tiguity of  situation,  and  participation  in  the  same  function.  As 
examples,  may  be  mentioned  the  connection  which  is  very  fre- 
quently observed  between  afifections  of  the  mucous  membrane  at 
different  parts  of  the  body — ^the  suppuration  of  the  cheek  which 
is  apt  to  be  caused  by  the  irritation  of  a  decayed  tooth — and  the 
feUowHSuffering  which  is  displayed  by  the  breast  and  uterus  in 
the  derangements  of  each  other. 

4.  Excited  action  of  one  part  may  take  the  place  of  that  in 
another,  the  system  seeming  inadequate  to  the  support  of  both. 

This  translation  of  disease  from  one  part  to  another  is  named 
Metastasis,  and  constitutes  a  most  important  principle  of  prac- 
tice, as  being  the  foundation  of  what  is  called  counter-irrita- 
tion, or  the  excitement  of  artificial  disease  for  the  relief  of 
others  more  inconvenient  or  dangerous,  as  in  the  common  case 
of  a  blister  being  applied  to  the  chest  to  relieve  disturbance  of 
the  lungs. 

5.  Pain,  hemorrhage,  inflammation,  increased  nutrition,  and 
excited  secretion,  take  the  place  of  each  other,  so  that  they  may 
be  r^arded  as  equivalents  of  action.  Thus  in  the  disease  named 
tie  douloureux^  an  intensely  painful  affection,  which  usually  pro- 
ceeds from  derangement  of  the  mucous  secretions,  the  most 
effectual  relief  is  obtained  by  causing  copious  discharges  from 
the  bowels  through  the  operation  of  powerful  purgatives.  The 
monthly  dischaiges  of  blood  from  females  cease  when  the  nutri- 
tion of  the  fastus  in  utero  commences — or  when  a  large  tumour 
is  formed  in  any  part  of  the  body ;  it  also  does  not  appear  while 
the  secretion  of  milk  continues;  and  when,  independently  of 
these  conditions,  it  ceases  to  appear,  local  inflammation,  as  that 
of  the  eye,  is  apt  to  occur.  The  local  abstraction  of  blood  and 
the  establishment  of  suppurating  surfaces  are  every  day  prac- 
tised for  the  counteraction  of  inflammation.  It  is  unnecessary 
to  mention  more  examples  of  such  counterbalancing  effects ;  but 
it  must  be  observed,  that  the  exchange  is  more  ready  between 
some  of  these  morbid  states  than  others,  which  must  be  attended 
to  in  the  use  of  counter-irritation. 
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6.  (Jeneral  disturbance  or  fever,  however  induced,  is  apt  to 
terminate  in  some  local  affection. 

Most  people  have  what  may  be  caUed  their  weak  part,  which 
gives  way  on  such  occasions,  and  in  many  acts  like  a  safety- 
valve,  by  protecting  organs  of  more  importance  ;  as  when  sore 
throat,  herpetic  eruptions  of  the  ears,  or  erysipelas,  is  apt  to  re- 
sult from  constitutional  disturbance.  This  proneness  to  parti- 
cular local  diseases  may  be  either  congenital  or  the  result  of 
habit.  In  the  former  case  it  leads  to  what  is  called  hereditary 
disease,  of  which  gout  may  be  mentioned  as  an  example. 

Treatment  of  Inflammation. 

The  great  object  in  treating  inflammation  is  to  make  it  ter- 
minate in  Besolution, — that  is,  to  subside  and  disappear  without 
leaving  any  change  in  the  structure  or  actions  of  the  part  The 
most  obvious  step  in  the  first  instance  with  this  view  is  removal 
of  the  cause  which  excited  the  disease,  should  it  still  continue  in 
operation.  When  the  cause  is  direct,  this  can  sometimes  be 
accomplished  speedily  and  perfectly,  as  when  a  foreign  body 
occasions  disturbance  by  its  presence.  But  when  it  is  of  an  in- 
direct kind,  such  as  the  suppression  of  some  natural  secretion  or 
discharge,  from  the  mucous  membrane  or  utenis  for  instance,  the 
process  for  removing  it  is  generally  more  difficulty  requiring  the 
careful  administration  of  medicine  and  strict  attention  to  regi- 
men. When  the  cause  cannot  be  remedied  at  once,  or  when  the 
inflammation  continues  after  its  cause  has  ceased  to  operate, 
which  is  generally  the  case,  the  morbid  action  requires  the  use 
of  means  for  its  suppression. 

The  symptoms  of  inflammation  naturally  suggest  the  abstrac- 
tion of  blood, — and  this  until  lately  has  accordingly  always  been 
regarded  as  its  great  antidote,  though  much  less  often  really  re- 
quired than  was  formerly  believed.  Blood  may  be  withdrawn 
locally,  from  the  inflamed  part  or  its  neighbourhood,  and  gene- 
rally,  from  the  larger  veins  or  smaller  arteries.  The  veins  are 
almost  always  preferred  for  this  purpose,  from  being  more  super- 
ficial than  the  arteries,  whence  they  are  more  easily  opened,  and 
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from  being  more  easily  closed  Those  at  the  bend  of  the  arm, 
the  external  jugular,  and  more  rarely  the  veins  of  the  hand  and 
foot,  are  chosen  for  yenesection. 

Vene^edian, — The  patient  should  be  placed  in  a  reclining 
posture,  unless  the  peculiar  circumstances  of  his  case  should 
render  some  other  more  convenient ;  a  bandage  is  then  to  be  put 
twice  round  the  arm,  about  an  inch  above  where  it  is  proposed 
to  open  the  vessel,  and  tied  with  sufficient  force  to  obstruct  the 
veins  without  impeding  the  current  of  the  arteiy.  The  smgeon 
now  chooses  the  largest  vein,  which  is  generally  the  median 
basilic — puts  the  limb  into  such  a  position  as  may  be  preserved 
while  the  blood  is  flowing,  and  presses  the  thumb  of  one  hand 
upon  the  vessel  immediately  below  where  he  proposes  to  pimo- 
ture  it,  in  order  to  prevent  it  from  rolling,  and  the  blood  from 
escaping  until  he  is  ready  to  receive  it ;  then  holding  the  lancet 
with  the  other  hand,  he  introduces  it  into  the  vein  obliquely,  in 
respect  to  the  direction  of  the  vessel.  When  the  blood  appears, 
he  ceases  to  push  the  instrument  deeper,  but  carries  it  a  little 
further  forward,  in  order  to  enlarge  the  opening  of  the  vein ; 
and,  lastly,  elevates  the  point,  so  as  to  make  the  external  wound 
of  sufficient  size.  The  pressure  of  the  thumb  is  then  removed, 
and  the  blood  is  allowed  to  flow  so  long  as  seems  proper.  The 
surgeon,  when  a  sufficient  quantity  has  been  abstracted,  slackens 
the  bandage — ^places  his  thumb  upon  the  orifice — cleanses  the 
arm  from  blood — ^lays  a  small  compress  of  folded  lint  on  the 
wound — and  applies  with  moderate  firmness  a  single  turn  of  a 
bandage  in  the  figure  of  8. 

It  frequently  happens,  from  the  operator  making  too  small  a 
wound,  or  the  opening  of  the  vein  ceasing  to  correspond  with 
that  of  the  skin,  that  the  blood  enters  the  cellular  substance,  and 
constitutes  a  tumour,  which  is  named  ITirafnlus.  It  produces  no 
inconvenience,  further  than  arresting  the  flow  of  blood  ;  and  if 
frx>m  this,  or  any  other  cause,  the  quantity  desired  cannot  be  ob- 
tained, it  is  better  to  open  another  vein,  than  to  run  the  risk  of 
exciting  inflammation  in  the  one  already  wounded,  by  introduo* 
ing  probes,  or  using  any  other  contrivances  for  assisting  the 
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blood  to  escape.  When  the  patient  is  fat^  or  the  vessel  small, 
the  surgeon,  not  being  able  to  see  the  veins,  must  feel  for  them  ; 
and  then  the  one  already  mentioned,  the  median  basilic,  is  gene- 
rally recognised  most  easily,  both  from  its  large  size  and  regular 
situation,  on  the  inner  side  of  the  tendinous  attachment  of  the 
biceps  to  the  fascia  of  the  fore-arm.  The  humeral  artery  lies 
under  the  vein  at  this  point,  but  runs  no  danger  of  being 
wounded,  imless  the  lancet  is  used  with  undue  force.  The  only 
artery  that  can  be  injured  in  a  natural  distribution  of  the  vessels 
is  the  humeral ;  but  the  arteries  of  the  fore-arm  frequently  take 
a  superficial  course,  which  makes  them  assume  the  appearance 
of  veins  ;  whence  it  is  always  proper  to  ascertain,  before  intro- 
ducing the  lancet,  that  the  vessel  is  really  a  vein  by  its  want  of 
pulsation.  The  cutaneous  nerves  are  so  small  and  intimately 
connected  with  the  veins,  that  they  cannot  be  avoided  by  any 
precaution ;  and  there  is  reason  to  believe,  from  the  acute  pain 
occasionally  complained  o^  that  they  are  not  unfrequently 
divided ;  but  bad  consequences  seldom  if  ever  result,  either 
from  this  source  or  the  alleged  pricking  of  tendons,  which  was 
formerly  much  dreaded.  When  any  local  inconvenience  results 
from  the  operation,  it  is  now  thought  to  depend  upon  inflamma- 
tion of  the  skin,  cellular  substance,  or  vein,  owing  to  peculiar 
irritability  of  the  patient's  constitution,  or  the  manner  in  wliich 
the  surgeon  has  inflicted  or  dressed  the  wound.  These  accidents 
will  be  best  avoided  by  performing  the  operation  as  has  been  de- 
scribed above ;  and  when  they  do  occur,  ought  to  be  treated 
according  to  the  principles  which  will  be  explained  hereafter,  in 
connection  with  the  textures  liable  to  injury. 

The  external  jugular  may  be  rendered  sufficiently  tense  for 
being  opened,  by  pressing  on  it  with  the  thumb  a  little  above 
the  clavicle.  The  lancet  may  then  be  introduced  in  the  same 
way  as  has  been  recommended ;  and  if  the  incision  be  made  in 
the  direction  of  the  stemo-mastoid  nmscle,  it  will  not  only 
insure  the  division  of  the  superjacent  fibres  of  the  platysnui 
myaideSf  but  also  have  the  proper  degree  of  obliquity  in  respect 
to  the  coats  of  the  vein.    The  edge  of  the  cup,  whicli  is  to 
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receive  the  blood,  being  held  tightly  below  the  aperture,  will 
determine  the  blood  to  flow  through  it ;  and  when  a  sufficient 
quantity  has  been  obtained,  its  further  escape  will  be  easily  pre- 
vented by  applying  a  small  compress  of  lint,  which  should  be 
retained  by  two  crossing  slips  of  adhesive  plaster,  rather  than 
by  a  bandi^  axcirding  the  neck,  as  this  might  reinduce  the 
bleeding. 

Arterioiomy* — ^The  only  artery  now  ever  opened  intentionally 
for  the  abstraction  of  blood  is  the  temporal  Either  its  anterior 
or  middle  branch  may  be  selected,  but  the  former  is  the  most 
convenient ;  and  the  best  part  of  its  course  for  the  purpose  is 
just  where  it  begins  to  be  covered  by  the  hairs  of  the  head,  a 
few  of  which  ought  to  be  shaved  off  previously  to  the  operation. 
The  artery  is  sometimes  so  large  and  superficial  that  it  may  be 
opened  in  the  same  way  as  a  vein  ;  but,  in  general,  this  method 
would  not  succeed,  as  the  small  size  and  depth  of  the  vessel 
render  it  extremely  difficult  to  avoid  either  cutting  its  coats 
entirely  across  or  pricking  them  slightly,  in  both  of  which  cases 
the  blood  does  not  flow  freely.  Many  plans  have  been  proposed 
to  obviate  this  difficulty,  but  the  simplest  and  surest  is  to  place 
the  points  of  the  fore  and  middle  fingers  over  the  artery  so  as  to 
ascertain  and  mark  its  course — then  to  make  an  oblique  incision 
about  half  an  inch  long  with  a  lancet  through  the  integuments 
over  the  vessel  where  it  lies  between  the  fingers — and  lastly,  to 
introduce  the  instrument  gently  again  and  again  until  the  blood 
springs  out  The  operation  may  also  be  rendered  more  certain 
by  using  a  small  cupping-glass  having  an  oval  aperture  fitted  to 
the  shape  of  the  temporal  region  ;  even  if  the  artery  should  have 
been  completely  divided,  this  means  will  induce  the  blood  to 
flow  from  it  To  stop  the  hemorrhage  a  firm  compress  of  lint 
shoidd  be  placed  on  the  wotmd,  and  then  a  bandage  a  yard  or 
two  long,  and  an  inch  broad,  rolled  up  at  each  of  its  extremities, 
being  applied  first  to  the  opposite  side  of  the  head,  should  be 
brought  roimd  and  crossed  over  the  arteiy,  after  which  its  ends 
are  to  be  carried  back  again  in  the  opposite  direction,  and  this 
repeated  until  sufficient  pressure  is  effected. 

c 
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Effects  of  Bleeding. — The  first  effect  noticed  is  a  diminution 
in  the  force  and  rapidity  of  the  circulation,  which  is  manifested 
by  the  pulse  becoming  slower  and  softer.  By  and  by  the  motion 
of  the  heart  is  so  much  weakened  that  it  no  longer  propels  the 
blood  with  sufficient  force  to  support  the  functions  of  the  brain. 
The  individual  becomes  pale — ^he  complains  of  weakness  and 
nausea,  which  sometimes  proceeds  to  vomiting,  but  more  fre- 
quently, the  functions  of  the  brain  becoming  more  and  more 
completely  suspended,  he  loses  all  power  of  sensation  and  volun- 
tary motion — ^he  is  no  longer  able  to  stand  or  sit — ^there  are 
frequently  slight  tremors  of  the  muscles,  and  in  some  rare  cases 
violent  convulsive  contractions  of  them — he  makes  some  deep 
inspirations  and  expirations — ^looks  wildly  about  him,  and  falls 
into  a  state  closely  resembling  death,  which  is  named  Syncope. 
Syncope  occurs  most  readily  when  the  patient  is  in  an  erect 
jKJsture,  and  a  very  large  quantity  of  blood  may  be  withdrawn 
without  inducing  it  if  he  lies  horizontally.  The  most  effectual 
method  of  recovering  one  from  this  state  is  consequently  to  lay 
him  down  with  his  head  on  the  same  level  as  his  body.  The 
quantity  of  blood  which  must  be  abstracted  to  induce  syncope  in 
oi*dinary  circumstances  is  extremely  variable.  Sometimes  several 
poimds  may  be  withdrawn  before  its  symptoms  appear,  and  at 
other  times  a  few  ounces  are  sufficient  for  the  purpose ;  the 
patient's  mental  alarm  has  a  considerable  share  in  producing 
the  effect,  but  in  general  sixteen  or  twenty  ounces  are  required. 

When  the  patient  is  very  weak,  or  very  largely  depleted,  the 
syncope  either  passes  directly  into  death,  or  is  succeeded  by  an 
intermediate  state,  named  Sinking.  In  this  condition  the  pulse 
is  small,  feeble,  and  intermittent;  the  countenance  is  deadly 
pale,  and  bedewed  with  clammy  moisture  :  the  extremities  are 
cold,  and  the  patient  has  a  distressing  sensation  of  weakness, 
lie  lies  in  a  dozing  state  ;  and  when  roused  from  it,  takes  some 
time  to  recollect  his  situation,  often  at  first  expressing  himself 
incoherently.  His  breathing  is  uneasy,  being  performed  with 
dilatation  of  the  nostrils,  and  is  frequently  attended  with  slight 
crepitation,  or  mucous  rattle  in  the  chest    This  state,  after  con- 
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tmuing  for  houTS»  or  it  may  be  even  for  days,  terminates  in 
recovery  or  in  deatL 

When  the  quantity  of  blood  abstracted  is  not  too  greats  in 
proportion  to  the  strength  of  the  patient,  there  is  a  recovery  or 
reaction  of  the  system*  After  an  ordinary  syncope,  the  symptoms 
go  off  in  the  inverse  order  of  their  approach ;  and  when  the 
patient  has  completely  regained  his  faculties,  it  is  generally 
observed  that  the  actions  which  were  suspended  are  {)erformed 
with  a  slight  d^ree  of  excitement  This  is  most  observable 
with  r^ard  to  the  pulse,  which  is  rather  more  sharp  and  fre- 
quent for  some  time  afterwards  than  it  was  before,  provided  the 
patient  did  not  labour  imder  any  febrile  disturbance. 

This  excess  of  reaction  is  observed  to  bo  proportioned  in 
degree  to  the  strength  of  the  patient  and  the  quantity  of  blood 
withdrawn,  provided  it  is  not  so  large  as  at  once  to  induce  sink- 
ing or  death ;  and,  in  circumstances  &vourable  for  its  production, 
may  become  so  excessive  as  to  simulate  closely  the  symptoms  of 
inflammatory  fever.  The  pulse  is  extremely  frequent^  and  has  a 
peculiar  jarring  or  jerking  sort  of  character — ^the  respiration  is 
hurried — the  face  is  flushed — ^the  eyes  are  red  and  suffused — the 
patient  complains  of  intense  headache,  and  distracting  noises  in 
his  ears — and  when  blood  is  drawn  it  exhibits  the  huffy  coat^ 
though  hardly  the  cupped  surface  which  is  seen  during  inflam* 
mation.  The  local  symptoms  of  inflammation  are  not  wanting ; 
and  the  brain,  with  its  membranes,  is  the  part  which  most  fre- 
quently suffers ;  but  the  viscera  of  the  thorax  and  abdomen  are 
not  exempt  from  risk. 

This  curious  state,  for  i)ointing  out  which  we  are  much 
indebted  to  Dr.  Marshall  Hall,  may  be  induced  either  by  one  or 
two  very  laige  bleedings,  or  by  a  number  of  small  ones,  causing 
a  continued  drain  on  the  system  for  days,  weeks,  or  months ; 
and  accordingly,  as  it  occurs  in  one  or  other  of  these  ways,  the 
symptoms  vary  in  the  degree  of  their  violence  or  acuteness.  It 
may  terminate  in  fatal  effusion  on  the  brain,  or  some  other  im** 
portant  organ,  in  sinking,  or  in  a  return  to  healtlu  Bleeding,  as 
might  be  expected,  though  it  affords  temporary  relief,  is  apt  to 
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increase  the  evil,  cither  by  making  the  state  of  excitement  more 
quickly  terminate  in  sinking,  or  by  increasing  the  violence  of  its 
sjrjnptoms.  Perfect  restj  both  of  body  and  mind ;  cold  applica- 
tions to  the  head ;  gentle  opiates ;  and  the  gradual  operation  of 
time,  ought  to  be  trusted  to  as  the  means  of  relief. 

The  discrimination  between  the  symptoms  of  excessive 
reaction  and  those  of  inflammation,  is  of  the  utmost  importance 
in  practice;  and  the  following  observations  as  to  the  circum- 
stances which  modify  the  effects  of  hemorrhage  are  deserving  of 
much  attention. 

In  young  subjects,  that  is  to  say,  children  and  infants,  the 
power  of  reaction  is  feeble,  and  the  risk  of  sinking  consequently 
great ;  but  if  the  immediate  danger  be  surmounted,  recovery  is 
accomplished  qidckly  and  perfectly. 

In  adults  who  are  weak  from  age  or  any  other  cause,  there  is 
also  small  power  of  reaction ;  but  their  danger  of  sinking  is  not 
merely  in  the  first  instance,  and  continues  for  a  much  longer 
time  afterwards,  as  the  restoration  to  health  is  slow  and  im- 
perfect 

In  the  healthy  and  robust  individual  there  is  always  exces- 
sive reaction,  unless  the  bleeding  be  so  small  as  not  to  affect  the 
system  sufficiently,  or  so  profuse  as  to  cause  sinking  or  death  in 
the  first  instance. 

Pain,  fear,  and  the  exhaustion  produced  by  protracted  fever 
or  the  discharge  of  matter,  increase  the  risk  of  sinking. 

Local  Bleeding. — Blood  may  be  abstracted  locally  by  scarify- 
ing, leeching,  and  cupping. 

The  first  method  can  be  employed  only  when  the  part  in- 
flamed is  superficial,  or  when  the  skin  and  subjacent  cellular 
texture  are  affected.  In  which  cases  incisions  are  often  useful, 
not  only  by  allowing  blood  to  escape,  but  by  relieving  tension. 

Leeches  should  be  dried  before  they  are  used,  and  the  part  to 
which  they  are  applied  ought  to  be  carefully  washed  with  warm 
water.  When  they  are  wished  to  fasten  at  a  particular  point, 
they  should  be  enclosed  in  a  small  cone  of  paper  or  linen,  which 
allows  merely  the  head  to  project     After  they  fall  olT,  the 
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bleeding  is  to  be  encouraged  by  fomentations  or  a  poultice^ 
unless  it  proves  excessive,  as  sometimes  happens,  particnlacly  in 
children,  when  a  small  piece  of  lint  onght  to  be  pressed  firmly 
on  the  wonnd  If  this  means  should  teSl,  which  it  seldom  does^ 
the  nitrate  of  silver  may  be  applied,  or  the  wound  may  be  trans- 
fixed by  a  small  needle  or  pin,  and  tied  with  a  thread.  The 
quantity  of  blood  obtained  by  cupping  depends  greatly  on  the 
part  which  is  chosen  for  the  purpose.  The  skin  should  be  well 
fomented  before  the  operation,  and  carefully  protected  from  the 
influence  of  cold  during  its  performance.  The  ghisses  should 
have  wide  mouths,  and  be  frequently  emptied,  to  prevent  the 
blood  from  coagulating  over  the  wounds,  which  opposes  its  flow, 
unless  they  be  made  of  such  a  shape  as  to  prevent  this.  The 
moat  convenient  form,  especially  to  an  operator  not  practised  in 
the  management  of  ordinary  cup-shaped  vessels,  which  require 
to  be  frequently  emptied  and  reapplied,  is  that  of  a  distended 
leech — the  glass  being  about  six  inches  long  and  two  inches  wide 
at  the  mouth.  In  using  this  apparatus  a  piece  of  paper  mois- 
tened with  spirits  is  introduced  into  it  and  kindled — the  mouth 
is  then  applied  over  the  wounds  which  have  been  made  by  the 
scarificator — and,  the  bulging  part  of  the  vessel  being  placed  in 
a  dependent  position,  the  blood  continues  to  flow  into  it  without 
coagulating  upon  the  orifices,  until  a  sufficient  quantity  is 
obtained. 

Pwrgatwes, — ^These  are  substances  that,  when  Introduced  Into 
the  intestinal  canal,  produce  more  or  less  irritation  :  the  efiTect  of 
which  is  a  greater  secretion  ttom  the  mucous  membrane,  and  in- 
creased contraction  of  the  muscular  fibre&  In  consequence  of 
this  double  operation,  the  dejections  are  more  frequent  and 
copious  than  usual ;  and  the  patient  is  not  only  relieved  in  the 
way  of  metastasis,  that  is,  from  having  an  action  excited  at 
a  distance  fixmi  the  diseased  one,  but  also  has  those  secretions 
restored,  the  suppression  of  whidi  is  firequently  the  indirect 
omse  of  inflammation. 

Many  different  purgatives  are  employed  in  medicine ;  but 
the  most  usefol  in  subduing  inflammation  are  calomel,  colocynth. 
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jalap,  rhubarb>  croton.  oil,  and  sulphate  of  magnesia.  The  saline 
puigatives  induce  a  very  copious  secretion  from  the  whole  sur- 
face of  the  intestines,  while  calomel  is  thought  to  act  more  par- 
ticularly on  the  liver,  by  restoring  or  promoting  its  secretion. 
The  blue  pill  and  rhubarb  are  very  beneficial  in  gradually 
restoring  these  actions  to  a  state  of  health  when  their  disturb- 
ance has  occasioned  chronic  inflammation. 

Purgative  agents  are  often  introduced  into  the  rectum  with 
the  view  of  hastening  the  effect  of  those  administered  by  the 
mouth,  or  superseding  the  necessity  of  their  use,  when  from  any 
circumstance  their  employment  happens  to  be  inconvenient. 
The  grand  essential  of  these  injections,  clysters,  or  enemata,  as 
they  are  named,  is  quantity  sufiicient  to  distend  the  rectum, 
since  this  is  the  proper  stimulus  of  that  gut.  From  one  to  two 
pounds  of  gruel,  or  simply  tepid  water,  shoidd  be  used,  and 
made  more  or  less  irritating,  according  to  circumstances,  by  the 
addition  of  common  salt,  olive  oil,  castor  oil,  sulphate  of  mag- 
nesia, or  oil  of  turpentine,  etc.  Various  apparatus  used  to  be 
employed  for  the  purpose  of  injection ;  but  the  simple  and 
efficient  means  of  Eead's  syringe,  and  Higginson's  tube,  have 
superseded  all  the  others. 

Diaphoretics. — These  are  remedies  which,  in  the  effect  they 
produce,  bear  the  same  relation  to  the  skin  that  purgatives  do  to 
the  mucous  membrane  of  the  intestines.  They  increase  the 
action  of  the  skin,  and  are  thus  beneficial  either  in  the  way  of 
metastasis,  or  in  removing  the  cause  of  the  infiammation,  by  re- 
storing a  secretion  which  has  been  suppressed. 

The  salts  of  ammonia  have  a  diaphoretic  effect ;  but^  being 
of  a  stimulating  nature,  are  questionable  remedies  for  subduing 
excited  action  of  the  system.  The  Aqua  Aeetatis  AmmoniWy 
however,  may  be  given  with  much  advantage  in  small  doses, 
from  time  to  time,  after  the  force  of  the  disease  has  been  broken 
by  other  means.  Ipecacuan  is  less  objectionable  in  this  respect, 
and  the  combination  of  it  with  opium,  constituting  Dover's 
powder,  is  often  extremely  useful.  By  far  the  best  diaphoretic, 
however,  for  subduing  inflammatory  action,  is  the  tartrate  of 
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aatimonyy  given  in  small  and  frequently  repeated  dofles»  so  as 
to  maintain  a  slight  nausea,  or  even  occasional  vomiting.  The 
warm  bath  is  a  powerful  diaphoretic,  and  would  often  be  veiy 
advantageous  if  it  could  be  procured ;  but  the  difficulties  which 
usually  attend  its  employment  in  private  practice  are  so  great 
as  almost  to  proscribe  it  The  vapour*bath  is  more  readily 
administered,  and  may  perhaps  come  into  general  usa  All  the 
apparatus  required  is  a  piece  of  lead  or  tin  tube  three  or  four 
feet  in  length,  a  tea  kettle,  and  a  blanket  The  patient  sits  on  a 
stool  near  the  fire  and  covered  with  the  blanket  The  tube  is 
attached  to  the  spout  of  the  kettle  by  one  extremity,  and  has  the 
other  placed  under  the  stooL  The  heat  may  be  ascertained  by  a 
thermometer,  and  regulated  by  the  degree  of  ebullition.  Much 
benefit  is  frequently  derived  fiom  the  semi-cupium  or  hip-bath, 
and  the  pediluvium  or  foot-bath ;  and  still  more  local  baths  are 
of  great  service  in  the  form  of  Fomentations  and  Poultices. 
Fomentation  is  generally  efiected  by  applying  a  piece  of  flannel 
or  a  sponge  wrung  out  of  hot  water,  and  changing  this  firom  time 
to  time  as  it  cools,  for  the  space  of  fifteen  or  twenty  minutes.  A 
flannel  bag  containing  chamomile  flowers,  and  allowed  to  cool 
sufficiently  after  being  boiled  a  short  while,  is  preferred  by  many 
for  the  purpose ;  and  a  decoction  of  poppy  heads  also  is  occa- 
sionally employed.  Poultices  may  be  prepared  from  any  sub- 
stance which,  together  with  warm  water  or  milk,  constitutes  a 
soft  pulpy  mass,  capable  of  retaining  the  heat  and  moisture. 
Bread,  barley-meal,  and  linseed-meal,  are  chiefly  used;  but 
carrots,  turnips,  and  leaves  such  as  those  of  spinach  and  hemlock, 
are  thought  preferable  in  certain  case&  These  articles  are  either 
enclosed  in  a  thin  linen  or  muslin  bag  or  placed  directly  on  the 
part  concerned,  in  which  case  it  is  necessary  to  spread  some 
butter  or  other  oily  substance  on  the  poultice,  to  prevent  it  from 
jylli^fjng  inconveniently  to  the  surfiBtce  of  the  body,  Tnstead  of 
poultices^  some  folds  of  lint^  moistened  with  hot  water,  may  be 
applied,  and  covered  with  a  piece  of  oiled  silk.  Heat  is  some- 
times applied  locally  without  moisture,  as  by  means  of  a  bag 
containing  heated  salt,  but  is  then  found  to  be  not  so  efficacious. 
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Narcotics, — ^These  are  mediciues  which,  without  causing  any 
real  diminution  in  the  power  of  the  system,  produce  a  temporary 
indisposition  for  action.  Of  these  the  most  useful  are  opium, 
tobacco,  hyoscyamus,  and  belladonna. 

Astringents. — ^These  are  remedies  somewhat  similar  in  effect 
to  those  last  mentioned  Cold,  acetate  of  lead,  and  nitrate  of 
silver,  are  the  best  means  of  this  kind.  Cold  is  more  efficient  in 
preventing  than  curing  inflammation.  It  is  of  no  use  unless  it 
can  be  applied  either  to  the  part  affected  or  in  its  immediate 
neighbourhood ;  and  then  only  when  the  diseased  action  pro- 
ceeds from  direct  irritation.  The  acetate  of  lead  is  used  exter- 
nally in  solution,  either  alone  or  along  with  opium,  in  the  pro- 
portion of  three  or  four  grains  of  each  to  the  ounce.  It  is 
generally  applied  warm,  and  has  great  effect  in  allaying  inflam- 
mation depending  on  undue  irritability. 

Pressure. — ^When  the  part  or  system  is  disposed  to  overact  by 
the  weakness  of  its  power,  especially  when  it  is  attended  with 
oedematous  swelling,  pressure  may  often  be  exercised  advan- 
tageously by  bandaging. 

Counter^rriiants, — The  means  of  removing  inflanmiation 
which  are  included  imder  this  title  act  on  the  principle  of 
metastasiB,  and  excite  irritation  of  various  degrees  as  to  intensity 
and  duration.  The  most  gentle  in  their  effect  are  named  rube- 
facients, of  which  may  be  mentioned  mustard,  oil  of  turpentine, 
ammonia,  gum  ammoniac,  camphor,  and  some  of  the  mineral 
acids.  Blisters  or  vesicatories  are  applications  which,  as  the 
name  implies,  occasion  blisters  of  the  skin  or  elevations  of  the 
cuticle,  by  fluid  diffused  under  it  in  consequence  of  their  irrita- 
tion. The  plaster  of  cantharides  is  most  frequently  employed 
for  this  purpose ;  but,  when  the  effect  ia  wished  to  be  strong 
and  immediate,  recourse  may  be.  had  to  boiling  water,  or  the 
concentrated  mineral  acids.  The  nitrate  of  silver  is  occasionally 
preferred  for  the  purpose,  being  rubbed  on  the  part  after  it  has 
been  moistened  with  water. 

So  soon  as  the  blisters  caused  in  either  of  these  ways  have 
risen,  they  ought  to  be  cut^  so  as  to  allow  the  serous  fluid  they 
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contain  to  escape,  after  which  the  sm&ce  ia  to  be  dressed  with 
some  simple  ointment  In  order  to  prolong  the  irritation  of 
blisters,  it  used  to  be  customaiy  to  dress  the  raw  part  with  an 
ointment  containing  savine  leaves,  or  the  powder  of  cantharides^ 
which  prevented  it  from  healing,  and  maintained  a  diBchaige  of 
matter.  When  continued  irritation  is  required,  it  is  now  more 
frequently  effected  by  the  tartrate  of  antimony,  which,  when 
applied  to  the  skin  either  in  solution  or  ointment^  occasions  a 
pustular  eruption,  that  may  be  r^ulated  as  to  extent  and  dura- 
tion by  the  same  meana 

Another  mode  of  causing  permanent  counter-irritation,  is  to 
institute  a  dischaige  of  matter  from  a  breach  in  the  continuity 
of  the  skin.  The  introduction  of  a  seton  used  to  be,  and  still  is, 
with  many  people  a  £aivourite  way  of  effecting  this.  The  opera- 
tion is  most  easily  done  with  a  setou'-needle^ — an  instrument 
shaped  like  a  lancet,  about  three  inches  long,  three-eighths  of  an 
inch  broad,  slightly  curved,  and  having  an  eye  at  the  blunt  end. 
A  fold  of  skin  being  held  up^  the  needle  is  pushed  through,  and 
by  its  means  a  thread,  to  which  a  skein  of  silk  or  cotton  sufficient 
to  fill  the  aperture  can  then  be  introduced.  In  absence  of  the 
needle,  a  straight  shaip-pointed  bistouiy  and  probe  will  be  found 
to  answer  nearly  as  well  In  a  few  days^  when  the  dischaige  of 
matter  commences,  a  new  seton  may  be  passed  by  drawing  it 
through  the  loop  of  the  old  one— ^and  this  may  then  be  repeated 
daily.  Issues  are  now  more  frequently  employed  with  this  view. 
They  are  merely  breaches  in  the  surfiEtce  caused  by  the  knife, 
caustic,  or  the  actual  cautery ;  that  is^  red-hot  iron*  When  the 
knife  is  used,  it  should  be  pushed  throu^  a  fold  of  the  skin, 
and  then  scHue  foreign  bodies  must  be  placed  in  the  wound  to 
prevent  it  from  healing.  The  caustic  potass  is  generally  em- 
ployed for  opening  issues.  It  may  either  be  applied  for  three 
or  four  hours  made  into  a  paste  with  soap  or  bread,  and  limited 
hi  its  operation  by  a  de&noe  of  adhesive  plaster,  having  an 
aperture  cut  in  it  of  the  requisite  size,  or  simply  rubbed  in  sub- 
stance upon  the  skin  until  the  alteration  of  colour  and  consis- 
tence indicates  that  its  effect  is  sufficient    In  either  case,  after 
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the  action  of  the  caustic  is  completed,  a  poultice  ought  to  be 
applied  until  the  portion  of  skin  that  has  been  destroyed  sepa- 
rates, when  some  foreign  substances,  such  as  those  already 
mentioned,  must  be  introduced  to  prevent  the  opening  from 
closing.  The  actual  cautery  is  the  best  method  of  the  whole, 
since  the  breach  which  it  occasions  requires  no  means  for  keeping 
it  open,  and  does  not  heal  until  after  many  weeks  or  months, 
or  healing  applications  are  employed.  The  pain  is  severe  but 
almost  momentary,  and,  on  the  whole,  much  less  than  that  of 
the  caustic ;  wliile  the  counter-irritating  effect  is  found  to  be 
greater  than  that  of  any  of  the  other  means. 

Counter-irritation  may  be  effected  also  by  moxa.  This  con- 
sists in  burning  small  cones  of  the  down  of  the  Artemisia,  or 
what  answers  equally  well,  provided  the  combustion  be  main- 
tained by  a  blow-pipe  or  bellows,  raw  cotton  made  into  cylinders 
from  one  to  two  inches  wide  and  three-quaiters  of  an  inch  thick. 
Every  degree  of  irritation  may  be  thus  produced,  from  the 
slightest  reddening  to  the  most  complete  burning ;  but  it  is 
difficult  to  regulate  the  effect,  and  there  seems  to  be  no  advan- 
tage in  attempting  to  do  so,  as  the  other  means  which  have 
been  mentioned  are  more  under  command,  and  at  least  equally 
ef&cacious. 

Acupuncture, — This  remedy  for  inflammation  must  stand 
by  itself.  It  consists  in  the  introduction  of  slender  needles  from 
one  to  three  inches  in  length  into  the  inflamed  part  by  a  gentle 
rotatory  motion.  No  respect  is  paid  in  doing  tliis  to  the  import- 
ance of  the  organs,  and  the  heart,  stomach,  arteries,  and  nerves 
have  all,  it  is  said,  been  transfixed  without  any  ceremony,  though 
fatal  consequences  are  reported  to  have  sometimes  resulted  from 
this  rash  practice.  No  pain  or  other  symptoms  of  irritation  arc 
in  general  produced,  and,  on  the  contrary,  a  diminution  of  the 
inflammatory  indications  is  alleged  to  be  frequently  observed. 
This  practice  is  of  ancient  origin,  and  held  in  much  esteem  in 
Eastern  countries,  where,  as  in  China  and  Japan,  its  employment 
is  said  to  constitute  a  distinct  department  of  the  surgical  profes- 
sion.    Some  years  ago  it  was  tried  pretty  extensively  in  France 


INFLAMlfATIQN.  27 

and  also  in  this  coimtiy,  but  it  now  seems  to  be  going,  or  rather 
to  have  already  gone,  into  disrepute^  except  in  the  treatment  of 
Sciatica,  where  it  is  of  the  greatest  service.  It  would  seem  that 
the  effect  of  acnpnncturation  is  ptopoitioned,  not  to  the  number 
of  the  needles,  but  to  the  depth  they  are  introduced,  and  the 
time  they  are  allowed  to  remain.  I  generally  use  only  one  at 
each  seat  of  pain,  and  leave  it  for  two  hours. 

Choice  and  CombiruUion  of  the  Means  which  have  been  mentioned 

in  treating  Inflammation. 

General  bleeding  is  of  no  use  as  a  preventive  of  inflamma- 
tioDy  unless  it  removes  some  derangement  of  the  system,  or 
counteracts  its  tendency  to  excite  inflammation.  It  has  most 
effect  at  the  commencement  of  inflammation,  and  is  most  bene- 
ficial when  there  is  great  power  of  action.  It  is  better  to  take  a 
large  quantity  of  blood  at  firsts  so  as  to  produce  some  decided 
effect,  than  to  bleed  frequently  by  small  portions.  When  it  is 
found  necessary  to  take  away  a  laige  quantity  of  blood,  an 
opiate  given  immediately  afterwards  is  useful,  by  diminishing 
the  tendency  to  reaction  ;  and  a  small  bleeding  of  a  few  ounces 
is  often  serviceable,  with  the  same  view,  if  practised  soon  after 
the  first  one,  just  when  the  symptoms  of  returning  action  appear. 

A&er  the  force  of  the  disease  has  been  broken  by  bleeding, 
if  necessary,  purgatives  and  diaphoretics  are  proper.  It  is  usual 
to  premise  the  mercurial,  and  follow  them  up  with  the  saline 
ones.  The  tartrate  of  antimony  is  the  best  diaphoretic,  and,  by 
powerfully  diminishing  the  tendency  to  violent  action,  in  a 
great  measure  supersedes  the  necessity  of  bleeding,  except  at  the 
commencement  of  the  attack.  Local  bleeding  is  of  most  service, 
in  treating  acute  inflammation,  as  an  adjunct  to  the  measures  of 
a  general  kind.  Blistering  is  most  useful  in  chronic  inflamma- 
tion, and  ought  never  to  be  employed  in  other  cases  imtil  by 
bleeding,  or  some  other  means,  the  power  of  action  has  been 
lessened.  All  the  other  modes  of  counter-irritating  are  most 
advantageous  in,  or  rather  entirely  restricted  to,  chronic  inflam- 
mation. 
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Opiates  and  astringents  are  most  beneficial,  both  externally 
and  internally,  when  there  is  much  irritability,  or  tendency  to 
act  more  than  in  proportion  to  the  strength  of  the  part  or  system. 

Resolution. — ^When  the  symptoms  of  inflammation  subside, 
they  do  not  leave  the  part  a£fected  altogether  in  its  natural  state. 
It  generally  remains  for  a  time  somewhat  swelled,  tender,  and 
unfit  for  the  performance  of  its  duty,  whence  it  requires  rest, 
mechanical  support,  and  gentle  stimulation. 
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CHAPTEE  II. 
MORTIFICATION. 

Sympiomi  of  Mortification, 

When  inflammation,  instead  of  terminating  in  a  return  to  the 
natural  action,  goes  on  to  the  destruction  of  the  part  concerned, 
it  is  said  to  terminate  in  Mortification*  In  this  case^  the  part  is 
not  only  deprived  of  sensation  and  voluntary  motion,  but  is  com- 
pletely divested  of  all  vital  properties^  so  that  no  opposition  being 
any  longer  presented  to  the  exercise  of  chemical  attraction,  putie- 
fiEMtive  decomposition  at  once  commences.  The  appearance  of  a 
mortified  part  varies  with  its  texture,  just  as  happens  in  putre- 
faction. The  soft  juicy  tissues  suffer  most  alteration,  and  the 
hard  fibrous  ones  least  The  former  are  reduced  at  once  to  the 
state  of  a  fetid  pulp,  or  hard  leatheiy  consistence,  while  the 
latter  letain  their  distinctive  characters  for  a  much  longer  time. 
Another  circumstance  that  affects  the  appearance  of  a  mortified 
part^  is  the  d^ree  of  action  which  has  preceded  its  death,  since 
the  softness  and  fetor  will  of  course  be  greater  if  much  fluid  has 
been  accumulated  previously.  This  has  led  to  the  old-fashioned 
division  of  mortification  into  moid  and  dry.  These  terms  have 
also  been  employed,  with  less  propriety,  to  express  the  difference 
which  depends  upon  the  disease  being  of  internal  or  external 
origin  ;  in  other  words,  spontaneous,  or  the  result  of  injury. 

The  symptoms  of  mortification  may  be  divided  into  those 
which  precede  its  accomplishment^  those  exhibited  by  the 
mortified  part,  and  those  of  the  system  which  attend  the  local 
changes. 

The  symptoms  that  precede  acute  mortification  are,  generally 
speaking,  those  indicative  of  intense  inflammation.    The  redness 
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is  bright  and  fiery,  the  pain  hot  and  burning,  and  the  swelling 
tense.  As  mortification  approaches,  the  swelling  becomes  less 
tense,  and  pits  on  pressure.  The  skin  acquires  a  yellowish  hue, 
and  exhibits  dark  mottled  spots  or  broad  lines  over  its  surface. 
The  temperature  of  the  part  becomes  lower  ;  and  vesicles,  con- 
taining a  thin  serous  fluid  of  a  yellow,  green,  or  purple  colour, 
which  are  named  pldydeiue,  make  their  appearance.  This  state 
is  called  Gangrene,  or  gangrenous  inflammation.  The  part  is 
not  dead,  but  only  threatening  to  die,  and  may  still  admit  of 
recovery,  though  a  portion  of  it  at  least  usually  does  perish. 
When  the  vital  power  is  completely  extinguished,  the  part  ceases 
to  be  painful  or  sensible,  shrinks  in  proportion  to  its  previous 
distension,  becomes  black,  brown,  ash-gray,  or  buff-coloured,  and 
emits  a  peculiar  characteristic  fetor,  which  is  nearly  the  same 
whatever  be  the  tissue  concerned.  It  is  then  said  to  be  sphace- 
lated, or  to  constitute  a  slough. 

The  symptoms  presented  by  the  system,  while  these  local 
changes  are  taking  place,  deseiTC  great  attention.  They  are 
nearly  those  which  have  been  already  described  as  attending 
sinking  from  excessive  hemorrhage.  The  countenance  is  pale, 
cold,  and  moist ;  the  features  seem  small  and  contracted ;  and 
the  appearance  exhibits  that  ill-omened  aspect  which  has  been 
designated  the  fades  Hippocratica  ;  the  pulse  is  quick,  feeble, 
and  irregular  ;  the  tongue  is  brown  ;  and  the  lips  frequently  dis- 
play small  dark-coloured  scabs.  The  patient  lies  on  his  back 
completely  collapsed,  or,  as  it  were,  sunk  down  into  his  bed  ;  he 
has  frequent  coffee-coloured  vomiting,  and  suffers  from  almost 
incessant  hiccup.  His  body  emits  a  peculiar  odour,  somewhat 
like  that  of  moist  earth.  He  sometimes  retains  his  mental 
faculties  entire  ;  but  more  frequently  falls  into  a  dozing  state, 
alternated  with  low  muttering  delirium.  The  breathing  becomes 
obstructed  by  mucous  effusion,  and  death  closes  the  scene. 

It  is  not  easy  to  account  for  these  constitutional  symptoms. 
They  have  been  attributed  to  the  sphacelated  part  acting  like  a 
poison.  But  where  sloughing  is  induced  directly  by  chemical  or 
mechanical  means,  even  to  a  great  extent,  it  is  not  usually 
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attended  with  the  effects  in  question.  They  have  been  also 
refened  to  the  general  exhaustion  of  power  which  the  system 
suffers  from  the  intense  overaction  that  precedes  the  mortifica- 
tion. But  this  opinion  is  irreconcilable  with  the  fact,  that 
removal  of  the  sphacelated  part  alleviates,  and  sometimes  com- 
pletely arrests^  the  constitutional  symptoms.  They  have»  there- 
fore,  as  the  only  other  explanation,  been  accounted  for  by  sup 
posing  that  the  gangrenous  or  dying  action  extends  itself  over 
the  system.  Whatever  be  the  true  reason  of  the  constitutional 
effect,  there  can  be  no  doubt  that  it  bears  a  direct  proportion  to 
the  importance  of  the  part  affected,  and  the  violence  of  the 
action  which  precedes  the  destruction  of  its  vitality. 

In  chronic  or  diy  gangrene,  the  local  changes  are  of  a  similar 
kind,  but  slower  progress,  and  less  striking  character.  The  con- 
stitutional symptoms,  also,  are  milder  in  a  proportionate  degree ; 
and,  indeed,  not  unfirequently  altogether  absent 

CatucB  of  Mortification. 

The  causes  of  mortification,  or  circumstances  which  induce 
inflammation  to  terminate  in  it,  may  be  referred  to  weakness,  or 
defective  powers  of  action ;— excessive  irritability,  or  disposition 
to  act ;  and  excessive  irritation,  or  excitement  to  act 

Weakntsa. — ^The  different  tissues  possess  different  powers  of 
action.  The  tendons  and  shafts  of  the  bones  are  very  apt  to  die 
when  inflamed — ^the  cellular  substance  is  less  so — ^the  skin  still 
less — and  the  coats  of  the  arteries  least  of  all  The  weakness 
which  predisposes  to  mortification  may  also  depend  on  general 
debility  of  the  sjrstem.  In  the  advanced  stage  of  fevers,  the 
slightest  irritations  are  apt  to  occasion  sloughing.  In  weakly 
children,  exhausted  still  further  by  disease,  this  effect  is  of  course 
more  certainly  produced;  whence  blisters  are  dangerous  applica- 
tions  in  such  circumstances.  Bad  or  defective  food,  and  especi- 
ally the  use  of  unsound  rye,  when  subject  to  the  morbid  condition 
named  Ergot,  may  cause  such  an  tmhealthy  state  of  the  system, 
that  the  sli^test  local  irritation,  or  even  inflammation  occurring 
spontaneously,  leads  to  extensive  sloughing  of  the  extremities. 
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A  part  merely  of  the  body  may  be  rendered  weaker  than 
usual,  80  as  to  be  more  prone  to  mortification,  and  this  in  various 
ways.  When  the  principal  artery  of  a  limb  is  tied,  there  is  no 
longer  sufficient  strength  for  carrying  on  the  usual  actions — ^the 
weakened  part  seems  to  make  an  efifort  to  recover — ^heat,  pain, 
swelling,  with  the  other  symptoms  of  inflammation,  supervene, 
and,  if  they  are  the  least  excited  by  external  circumstances,  soon 
wear  out  the  diminished  power  that  remains.  The  arteries 
occasionally  become  obstructed  spontaneously,  and  this  probably 
gives  rise  to  the  mortification  of  the  toes  which  not  unfrequently 
happens  in  old  people. 

The  Oangrena  Senilis,  as  it  has  been  named,  was  so  well  de- 
scribed by  Mr.  Pott^  that  his  name  is  generally  connected  with 
it  The  disease  is  seldom  met  with  before  the  age  of  sixty.  It 
occurs  more  frequently  in  males  than  females ;  and  chiefly 
affects  persons  addicted  to  the  pleasures  of  the  table.  It  is 
usually  preceded  by  uneasy  feelings,  sometimes  amounting  to 
intense  pain,  in  the  foot,  which,  at  the  same  time,  is  observed  to 
be  more  or  less  swelled.  A  brown  or  purple  spot  then  shews  it- 
self— ^most  frequently  in  the  neighbourhood  of  one  of  the  nails, 
but  it  may  be  in  the  sole  or  on  the  instep ;  the  surrounding  skin 
becomes  red,  hot,  and  distended ;  the  cuticle  separates  from  the 
discoloured  spot,  and  exposes  the  subjacent  texture  in  the  state 
of  slough.  The  morbid  process  then  either  gradually  advances 
until  the  patient  sinks  under  it  at  the  end  of  weeks  or  montlis, 
or  gradually  relaxes  in  severity,  and,  ceasing  to  extend,  permits 
a  cure  to  be  accomplished  in  the  way  hereafter  to  be  explained. 
It  has  generally  been  supposed  that  the  cause  of  this  disorder 
consists  in  a  weakened  condition  of  the  foot,  probably  de- 
pending upon  obstruction  of  its  arteries,  or  ossification  of  their 
coats. 

Nearly  the  same  effect  is  produced  when  the  blood  is  pre- 
vented from  returning  through  the  veins  by  pressure  or  closure 
of  them  from  other  causes.  The  obstruction  of  one  vein,  even 
though  the  principal  one  of  the  limb,  may  not  produce  trouble- 
some consequences,  occasioning  mortification,  but  if  the  princi- 
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pal  artery  be  at  the  same  time  obatmcted,  death  of  the  part  is 
certainly  induced. 

Defect  of  nervous  energy  also  predisposes  to  mortification. 
People  who  are  paralytic  in  the  inferior  extremities^  are  apt  to 
have  slonghing  induced  by  slight  bruises.  *When  the  principal 
nerve  of  a  limb  is  cut  or  otherwise  interrupted,  a  tendency  to 
mortification  is  frequently  observed  at  the  extremity. 

IrriiabilUjf  or  exeesmve  duptmtian  to  acL — Weak  parts  are 
always  irritable ;  and  hence  this  cause  of  mortification  is  to  a 
certain  extent  comprehended  in  the  former  one.  But^  indpen- 
dently  of  weakness,  and  in  the  most  opposite  state  of  part  or 
constitution,  there  is  frequently  an  excessive  disposition  to  over* 
action.  People  who  exceed  in  eating  or  drinking,  or  who  do  not 
take  exercise  in  proportion  to  their  food,  are  liable  to  this  morbid 
disposition,  which  is  also  sometimes  met  with  as  an  original 
peculiarity  of  constitutioiL 

Hxeesrive  irriUUum  or  exeUemerU  to  ad. — Generally  speakingp 
while  other  things  are  equal,  the  violence  of  inflammation  is 
directiy  in  proportion  to  the  irritation.  Whence  it  follows,  that 
severe  injuries,  or  other  great  and  continued  irritations,  are  apt  to 
occasion  mortificatioiL  Thus  there  is  no  constitution  able  to 
resist  mortification  from  the  shattering  of  a  limb^  or  the  infiltrar 
tion  of  urine  into  the  cellular  substance. 

TreatfnmU  of  Mortification. 

The  prevention  of  mortification  requires  the  use  of  means 
proper  for  obviating  the  predisposing  causes.  If  there  is  general 
weakness  of  the  system  from  the  use  of  improper  food,  or  any 
other  cause,  it  must  be  remedied  by  a  more  wholesome  regimen, 
and,  if  necessary,  supported  in  the  meantime  by  the  administrar 
tion  of  wine,  spirits^  and  other  stimuli  of  speedy  operatioiL  If 
any  cause  of  local  weakness  exist  in  operation,  it  ought,  if 
possible,  to  be  removed ;  and  the  part  which  is  weakened  should 
be  protected  from  all  excitement  If  the  principal  artery  of  a 
limb,  for  instance,  has  been  tied,  or  if  the  part  has  been  weakened 
by  exposure  to  intense  cold,  every  sort  of  local  stimulating  ap- 
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plication  should  be  carefully  avoided,  while  the  system  is  at  the 
same  time  protected  from  excitement.  In  the  treatment  of 
gangreria  senilis^  it  was  customary  to  prescribe  large  quantities 
of  wine  and  spirits,  with  a  corresponding  allowance  of  animal 
jellies  and  other  nutritious  articles  of  diet,  and  to  employ,  under 
the  title  of  hot  or  invigorating  dressings,  various  articles  of  a 
stimulating  nature.  Under  this  treatment,  the  evil  progresses  ; 
and  even  the  opium  that  is  often  used,  in  compliance  with  Mr. 
Pott's  advice,  fails  either  to  afford  relief  from  the  pain,  or  to 
check  the  advance  of  the  disease.  It  would  appear,  that,  in  this 
as  on  other  occasions  of  deficient  strength,  dependuig  upon  local 
causes,  while  the  power  to  act  is  lessened,  the  tendency  to  ex- 
citement is  increased ;  and  that,  as  cordials  and  stimulants 
cannot  supply  the  vigour  which  is  wanting,  they  merely  increase 
the  morbid  disposition  to  inflammation.  I  have  therefore  ad- 
vised, on  theoretical  as  well  as  on  practical  grounds,  that  the 
diet  of  patients  labouring  under  this  disease  should  be  strictly 
of  Trn'llc  and  farinaceous  food ;  that  they  should  be  confined  to 
the  horizontal  posture ;  and  that  the  part  affected  should  be 
enveloped  in  a  thin  linseed-meal  poultice  of  gentle  temperature. 
The  only  addition  to  these  means  required,  until  the  slough 
separates,  is  the  use  of  muriate  of  moiphia,  in  doses  proportioned 
to  the  patient's  sufferings. 

If,  instead  of  weakness,  the  irritability  depends  on  strong 
power  of  action,  it  ought  to  be  lessened  by  bleeding,  purging, 
tartrate  of  antimony,  and  tobacco  injections.  When  the  mortifi- 
cation is  completed,  the  slough  should  be  cut  away  so  far  as  is 
practicable,  without  encroaching  on  the  living  parts,  in  order  to 
diminish  the  fetor  ;  yeast  poultices  are  sometimes  used  with  this 
view,  but  they  generally  occasion  uneasiness.  The  chloride  of 
lime  or  soda  in  solution,  diluted  nitrous  acid,  or  the  ungxuntum 
resinom7Hy  with  an  equal  quantity  of  oil  of  turpentine,  are  less 
objectionable  applications ;  but  nothing  answers  so  well  as  a 
poultice  of  some  soft  soothing  substance,  such  as  linseed  meaL 

The  extreme  prostration  of  strength  that  accompanies  the 
acute  form  of  mortification,  peremptorily  demands  diligent  sup- 
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port  from  wine  and  spirits.  When  the  mortification  does  not 
cease  to  extend,  it  comes  to  be  a  question  whether  or  no  the 
surgeon  onght  to  interfere  with  the  knife.  The  objection  to 
doing  so  is,  that,  although  the  constitutional  symptoms  may  be 
alleviated  for  a  time  after  the  amputation,  the  patient  is  in 
general  soon  reduced  to  the  same  state  by  sloughing  of  the  cut 
surfEice.  The  most  prudent  course  seems  to  be  a  middle  one — 
to  abstain  from  amputation  when  the  mortification  depends  upon 
an  internal  cause,  or  one  that  cannot  be  removed,  and  to  operate 
when  the  cause  is  external  or  within  reacL  It  does  not  follow 
&om  this  rule,  however,  tblit  amputation  should  always  be  per- 
formed when  mortification  of  a  Umb  ensues  from  external  irrita- 
tion, since  the  most  trivial  injury  is  sufficient  to  induce  it  in  an 
unhealthy  subject  It  is  only  when  the  violence  of  the  action  is 
fiedrly  referrible  to  the  local  cause,  without  supposing  constitu- 
tional defect,  that  the  operation  can  be  practised  with  propriety. 
Though  the  extent  of  mortification  may  not  be  defined,  if  it  de- 
pends upon  a  cause  which  is  limited  in  its  operation,  as  a  bruise, 
or  the  obstruction  of  an  arteiy  at  some  ascertained  part  of  its 
course,  the  propriety  of  amputation  will  be  still  more  manifest 

In  those  cases  where  the  mortification  spontaneously  ceases 
to  extend,  as  when  it  has  resulted  from  the  exposure  of  a  part  to 
cold,  it  often  becomes  a  question  whether  the  process  should  be 
confided  entirely  to  the  power  of  the  system,  or  be  anticipated 
by  amputation,  in  order  to  hasten  recovery,  and  provide  a  better 
stump  than  could  be  expected  if  the  bones  were  allowed  to 
separate  without  any  covering  being  provided  for  them.  On  the 
whole,  it  seems  best  to  adopt  a  middle  course,  and  avoid  inter- 
ference untQ  the  soft  parts  are  nearly  detached,  when  they  may 
be  easily  dissected  a  little  upwards  so  as  to  expose  the  bone  and 
allow  it  to  be  divided  with  a  saw,  or  disarticulated  sufficiently 
high  to  let  the  int^uments  meet  over,  and  affi)rd  the  necessary 
protection  to  its  extremity. 

The  discrimination  between  those  cases  of  external  injury  in 
which  the  mortification  is  to  remain  local,  and  those  in  which  it 
is  to  extend,  requires  no  less  experience  than  judgment ;  and  it 
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appears  not  improbable  that  some,  at  least,  of  the  cases  in  which 
amputation  has  been  reported  as  successful,  on  account  of 
spreading  gangrene,  were  not  really  of  the  formidable  nature 
supposed.  For  although  the  inflammation  induced  by  a  local 
injury  may  be  extensively  diffused  over  the  limb,  the  mortifi- 
cation is  frequently  limited  to  the  part  directly  concerned — as 
where  the  leg  has  been  bruised  by  the  wheel  of  a  waggon — so 
that  if  amputation  be  performed  in  the  early  stage  of  such  a 
case,  it  may  have  the  appearance  of  limiting  the  gangrenous 
process,  which,  if  left  to  itself  would  probably  not  have  extended 
any  further.  But  there  can  be  no  doubt  that,  upon  some  oc- 
casions, the  destructive  action,  when  really  spreading,  has  been 
prevented  from  pursuing  its  fatal  course  by  timely  amputation. 
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CHAPTEB   III. 
EFFUSION. 

Effiuion  of  Swufii. 

Ths  action  or  piooess  which  ia  denoted  by  the  expression 
Effusion,  consists  in  the  separation  of  the  seions^  or  fibrinous 
portion  of  the  blood,  and  its  dischaige  into  some  part  of  the  body. 

Effusion  is  not  necessarily  preceded  by  inflammation,  but  is 
veiy  frequently  a  consequence  of  it  It  has  already  been  re- 
marked, that  a  slight  degree  of  effusion  almost  always  attends 
inflammation. 

Serous  effusion  takes  place  chiefly  into  the  interstices  of  the 
subcutaneous  cellular  texture,  and  into  the  cavities  which  are 
lined  with  serous  membranes^  as  the  flmra,  or  peri^ofieum,  and 
the  joints.  In  the  fonner  situation,  it  occasions  a  swelling  of  the 
part  affected,  which,  unless  inflammation  exists,  is  colourless, 
and  pits  on  pressure.  This  is  (Edema  or  Anasarca.  It  occupies 
chiefly  those  parts  which  are  most  dependent^  especially  the 
inferior  extremities  and  the  scrotum,  and  changes  its  place  with 
the  position  of  the  body.  In  the  serous  sacs  it  constitutes 
collections  of  fluid,  which  are  named  Dropsies. 

The  fluid,  both  of  oedema  and  dropsy,  generally  bears  a  dose 
resemblance  to,  or  rather  seems  identical  with,  the  serum  of  the 
blood.  Sometimes  it  is  more  limpid  and  colourless,  tinged  with 
blood  or  bile,  more  wateiy,  or  loaded  with  a  laiger  proportion 
of  albumen. 

Serous  eflusion  is  induced  in  the  cellular  texture  and  serous 
sacs  by  various  circumstances.  It  is  often  observed  distinctly  as 
a  consequence  of  inflammation,  but  in  this  case  the  serous  sacs 
are  chiefly  concerned.    It  very  frequentiy  results  from  the  venous 
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circulation  being  impeded  either  by  tlie  mere  posture  of  the  body, 
or  obstruction  of  the  vessels,  or  from  disease  of  the  heart  or  liver, 
or  the  presence  of  a  tumour  compressing  the  veins,  of  wliich 
pregnancy  frequently  affords  an  example  in  causing  oedema  of 
the  limbs.  It  also  by  no  means  rarely  occurs  without  either 
any  previous  excitement  of  the  part,  or  obstruction  of  the  venous 
circulation  that  can  be  obseiTed,  and  seems  to  depend  on  weak- 
ness alone.  This  may  happen  in  both  situations,  but  most  fre- 
quently occurs  in  the  subcutaneous  cellular  texture  of  the. 
inferior  extremities,  as  may  be  seen  in  the  course  of  most  chronic 
diseases  wliich  terminate  fatally. 

The  means  of  preventing  serous  effusion  is,  of  course,  to 
obviate  so  far  as  possible  the  circumstances  which  occasion  it 
Inflammation  should  be  treated  on  the  principles  which  have 
been  explained  to  make  it  terminate  in  resolution.  If  the  circu- 
lation of  the  veins  is  not  free,  the  impeding  cause  ought  to  be  re- 
moved. If  weakness  threatens  to  occasion  the  effusion,  it  must 
be  counteracted  by  means  suited  to  the  case,  and  especially  by 
the  use  of  bandaging,  together  with  the  horizontal  posture. 

The  cure  of  effusion  is  sometimes  accomplished  by  simply 
puncturing  the  skin,  or  sac  containing  the  fluid,  and  allowing  it 
to  flow  out.  But  very  generally,  the  vessels  from  which  the 
eff'usion  has  i)roceeded  continue  their  action,  so  as  to  renew  and 
maintain  it  after  such  evacuation.  It  is  therefore  necessary  to 
change  the  action  of  the  vessels,  and  this  is  done  by  various 
means.  Mere  external  pressure  sometimes  suffices,  and  is  more 
powerful  when  preceded  by  the  application  of  blisters  or  stimu- 
lating ointments  and  lotions,  to  the  neighbouring  skin-  When 
signs  of  excited  action  continue  along  with  the  effusion,  general 
and  local  bleeding  may  be  proper,  together  with  applications  of 
a  soothing  nature ;  and  on  the  principle  of  coimter-irritation  or 
metastasis,  diuretics,  diaphoretics,  and  purgatives  are  admin- 
istered. It  is  generally  observed,  that  the  effused  fluid  is  more 
readily  absorbed  when  it  is  seated  in  the  cellular  substance,  than 
when  it  occupies  a  serous  bag,  provided  the  exciting  cause  has 
been  removed.     ^Vhen  the  dropsical  effusion  is  of  small  extent 
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and  superficially  situated,  particular  operations  are  occasionally 
performed  for  its  radical  cure,  as  will  be  explained  heieafter 
under  the  titles  of  Burs®  Mucosffi,  and  Hydrocele. 

EffvoMn  of  Fibrins 

When  fibrine  is  effused,  it  presents  the  appearance  of  the 
buf^  ooal>  and  is  named  Coagulable  LympL  This  efihsion 
happens  most  frequently  in  the  same  situations  as  that  of  the 
serous  kind,  but  also  occurs  on  the  mucous  surfaces,  and  in  the 
interstices  of  tissues. 

When  the  lymph  is  thrown  out  upon  a  surface,  it  takes  the  form 
of  a  crust  or  membrane, — and  if  not  disturbed,  is  apt  to  become 
organised  and  vascular,  so  as  to  constitute  a  permanent  structure. 
Adhesions  are  thus  often  effected  between  adjacent  surfiGtces,  as 
those  of  the  pleura.  When  lymph  is  effiised  on  a  serous  surface^ 
there  is  generally  more  or  less  serum  also,  which  in  this  case  is 
not  limpid  and  colourless,  but  turbid,  with  flakes  of  lymph 
floating  in  it  If  the  patient  survives  so  as  to  afford  sufficient 
time  for  the  purpose,  the  lymph,  where  adherent  to  the  sides  of 
the  cavity,  is  oiganised  into  dense  membranous  structures,  and 
the  serum  acquires  the  usual  appearance  of  a  dropsical  fluid 
The  loose  portions  of  lymph  sometimes  become  indurated  into 
masses  of  a  tough  consistence  and  yellow  colour,  which  usually 
resemble  each  other  in  size  and  form,  as  may  be  seen  not  unfre- 
quently  in  bursce  that  have  suffered  from  inflammation. 

Effusion  of  lymph  on  a  natural  surface  occurs  almost  always 
as  a  consequence  of  inflammation.  It  is  also  occasionally  pro- 
duced by  two  surfaces  of  the  same  kind  being  pressed  together, 
as  may  be  seen  in  the  blood-vessels,  particularly  the  veins,  or  in 
the  contents  of  a  large  hernia  for  which  an  imperfectly  fitting 
truss  has  been  worn.  The  means  of  prevention  consist  in  sub- 
duing the  inflammation  that  precedes  ;  and  it  may  further  be 
stated,  that  the  constitutional  disturbance  produced  by  mercury 
seems  much  opposed  to  the  action  which  occasions  the  effusion, 
whence  the  use  of  that  medicine  in  cases  where  injurious  effects 
are  threatened  from  this  source,  as  in  Iritis. 
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Lymph,  like  serum,  is  efiPosed  into  the  cellular  interstices  also, 
but  in  this  case  is  not  confined  to  the  subcutaneous  texture,  and 
occurs  with  equal  readiness  in  the  constituent  as  in  the  connect- 
ing cellular  substance  of  organs.  If  time  be  afiForded,  it  becomes 
organized,  so  as  to  cause  thickening  and  hardening  of  the  part 
concerned. 

This  efifusion  may  occur  as. a  consequence  of  inflammation, 
but  much  more  frequently  takes  its  rise  from  the  immediate 
effect  of  local  irritation,  such  as  that  produced  by  the  passage  of 
fluids  through  preternatural  channels,  or  by  the  lodgment  of 
foreign  matters  within  the  substance  of  the  body,  as  when  the 
urine  escapes  by  a  fistvla  in  perinceOy  or  a  bullet  lies  Where  it 
cannot  be  extracted.  The  result  in  these  cases  is  thickening  of 
the  surrounding  parts,  or  the  formation  of  a  capsule.  This  process 
is  generally  rather  beneficial  than  injurious,  as  it  limits  the 
influence  of  the  irritation,  and  prevents  it  from  exciting  a  more 
violent  or  injurious  action.  Its  efiects  generally  disappear  so 
soon  as  the  cause  that  led  to  them  is  removed ;  if  they  do  not, 
the  same  means  which  promote  the  dispersion  of  oedema  are  re- 
quired— ^namely,  pressure,  with  blistering,  and  stimulating  oint- 
ments. 

Lymph  is  also  effused  on  the  surfaces  of  wounds,  and  some- 
times unites  them,  so  as  to  remedy  at  once  the  solution  of  con- 
tinuity. This  process  is  named  Union  by  the  first  Intention. 
The  steps  by  which  it  is  accomplished,  and  the  circumstances 
that  oppose  and  favour  its  completion,  are  extremely  important 

Every  wound  is  attended  with  more  or  less  bleeding ;  and  as 
it  gradually  ceases,  an  exudation  of  serum  takes  place,  which  is 
readily  recognised  by  the  faint-coloured  stain  it  makes  on  the 
dressings.  From  eight  to  twelve  hours  after  the  wound  is  in- 
flicted, less  or  more  according  to  its  extent,  this  dischaige  ceases, 
when  lymph  is  efiused  from  the  cut  surfaces,  and  if  they  are  in 
contact,  or  nearly  so,  glues  them  together — ^becoming  gradually 
organized,  and  completing  the  union  from  forty-eight  to  seventy- 
two  hours  after  the  injury  has  been  sustained.  The  imion, 
though  now  perfect,  so  far  as  regards  appearance  and  feeling, 
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does  not  possess  mticb  meclumical  strengtli ;  and  if  the  lips  of 
the  wound  be  torn  asonder,  they  are  found  to  have  a  coating  of 
coagalaUe  lymph  on  each  of  the  respective  sor&ces^  precisely 
similar  to  that  which  is  effosed  upon  serous  membranes  as  a 
consequence  of  inflammation.  Inflammation,  therefore^  used  to 
be  considered  essential  to  this  mode  of  union,  which  was  said  to 
be  efTected  by  Adhesive  Inflammation.  It  is  now  ascertained 
that  inflammation,  so  fieur  from  being  essential  to  the  processi 
is  subversive  of  it  A  certain  degree  of  excitement  is  not  in- 
compatible ;  but  whenever  it  goes  so  far  as  to  occasion  pain,  or 
much  swelling  and  redness,  union  by  the  first  intention  is  frus- 
trated :  and  the  way  is  led  to  another  process  of  reparation  here- 
after to  be  described,  viz.,  Granulation* 

Inflammation  being  thus  preventive  of  primary  union,  and 
the  interposition  of  any  foreign  substance,  or  the  separation  of 
the  cut  sur£aces»  beyond  the  extent  to  which  they  can  be  glued 
together  by  the  thin  layer  of  lymph  effused  from  each,  being  of 
coxurse  no  less  adverse  to  the  process,  it  follows  that  the  plan 
which  used  to  be  followed  in  dressing  wounds  should  be  re- 
garded as  equally  injudicious  and  injurious.     It  consisted  in 
closing  them  immediately,  or  soon  after  their  infliction,  and 
retaining  their  lips  in  accurate  contact  by  adhesive  plasters,  or 
other  means,  pledgets  of  ointment  and  bandages  being  applied — 
and  no  change  made  in  the  dressing  till  the  fourth  day.    The 
consequences  were  that  the  blood  and  serum  being  confined,  the 
edges  of  the  wound  were  separated  from  each  other ;  and  the 
stimulus  of  necessity,  as  John  Hunter  called  it^  or  irritation  pro- 
duced by  the  continuance  of  a  breach  in  the  structure  of  the 
body,  which,  if  primary  union  had  occurred,  would  have  ceased 
to  exists  caused  inflammation  as  the  first  step  to  the  other  mode 
of  reparation  already  mentioned.     Two  insuperable  obstacles, 
either  of  which  would  have  been  sufficient  for  the  purpose,  were 
thus  placed  in  the  way  of  direct  adhesion — ^viz.,  separation  of  the 
raw  surfaces,  and  inflammatoxy  action ;  and  when  the  woimd 
was  at  length  undressed,  instead  of  being  united,  it  was  found 
dist^ded  into  a  cavity  filled  with  matter. 
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It  is  much  more  consonant  with  reason,  and  will  be  found 
much  more  successful  in  practice,  to  close  the  lips  of  the  wound 
only  partially,  or  not  at  all,  for  ten  or  twelve  hours,  until  the 
bloody  and  serous  oozing  shall  have  ceased,  and  then  to  place 
them  in  the  most  exact  possible  contact,  at  the  same  time  taking 
care  to  prevent  or  allay  excited  action  by  cold  applications  and 
suitable  r^men.     If  the  wound  is  so  situated  that  its  edges 

1^  can  be  kept  in  contact  merely  by  the  firm  application  of  dry 

lint,  which  does  not  oppose  the  sanguineous  or  serous  discharge, 

:  it  may  at  once  be  dressed  in  this  way  without  any  inconve- 

I  nience,  and  with  the  advantage  of  saving  future  trouble.    In  the 

year  1825, 1  published  an  essay  in  the  Edinburgh  Medical  and 
Surgical  Journal,  reconmiending  this  mode  of  treating  wounds, 
and  I  am  happy  to  observe  that  it  has  gradually  come  into  use, 

I  even  with  those  who  at  first  most  strenuously  opposed  it 


AB80BFTI0N.  43 


CHAPTER    IV. 
ABSORPTION. 

Bt  Absorption  is  understood  an  excess  in  the  action  of  removal 
over  that  of  deposition  by  the  nutrient  vessels.  The  effect  of 
this  is  necessarily  a  diminution  in  the  bidk  of  the  part  con- 
cerned, which  may  be  either  of  the  Bxabice  or  the  substance. 
Absorption,  therefore,  is  distinguished  into  superficial  or  ulcera- 
tive, and  interstitial 

It  may  occur  in  both  situations  as  a  consequence  of  inflam- 
mation merely,  without  reference  to  the  exciting  cause ;  but 
much  more  frequently  depends  upon  some  peculiarity  of  local 
irritation,  which  either  occasions  it  directly,  or  indirectly  through 
the  intervention  of  inflammation. 

The  most  common  exciting  causes  of  absorption  are  pressure, 
and  the  presence  of  something  not  naturally  existing  in  the  body. 
It  frequently  removes  fluids  effused  into  the  interstices  and  cavi- 
ties, and  when  inadequate  to  effect  this,  generally  opens  a  passage 
for  their  escape  externally,  by  removing  the  parietes  containing 
them  to  such  extent  as  is  necessary  for  effecting  an  aperture. 
Foreign  bodies  which  excite  more  irritation  than  what  is  suffi- 
cient for  causing  the  effusiqn  and  oiganization  of  lymph  aiound 
them,  very  frequently  obtain  their  dischaige  by  a  similar  process 
of  interstitial  absorption.  It  is  important  to  notice,  that,  though 
the  pressure  or  irritation  excited  by  the  foreign  matter,  one 
would  suppose,  must  be  equal  on  all  sides, — ^the  absorbing  action 
always  takes  place  in  the  direction  of  the  nearest  external  sur- 
face, unless  an  internal  one  lined  with  mucous  membrane  should 
be  very  near,  when  the  process  proceeds  towards  it  It  is  by 
ulcerative  absorption  of  the  surrounding  living  tissues  that 
sloughs  are  detached. 
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The  means  wWch  may  be  employed  for  inducing  absorption, 
are  pressure,  stimulating  lotions,  such  as  those  containing  vine- 
gar, spirits,  and  muriate  of  ammonia,  blistering  ointments,  and 
liniments  containing  mercury  and  iodine, — also  the  internal  use 
of  the  two  last-mentioned  medicines,  in  various  forms. 
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CHAPTER   V, 

GRANULATION. 

Effects  of  the  Oranulating  Action, 

The  term  Giannlatioii  is  applied  to  an  addon,  which  Tepairs 
breaches  in  the  continuity  of  the  snrfiace  that  are  not  healed  by 
primaiy  union.  Such  breaches  may  be  caused  either  by  violence 
or  absorption,  and  in  both  cases  are  named  Ulcers.  An  ulcer 
may  be  defined  to  be  a  solution  of  continuity  in  a  natural  sur- 
face, secreting  matter. 

When  a  wound  does  not  heal  by  the  first  intention,  it  begins 
about  twenty-four  hours  after  the  injury  has  been  sustained  to 
be  painful,  and  attended  with  the  other  symptoms  of  inflamma- 
tion. A  thin  serous  discharge  oozes  out  from  it,  and  by  and  by 
the  surface  acquires  a  uniform  appearance,  whatever  be  the 
tissues  which  compose  it^  owing  to  an  effusion  of  lymph  that 
seals  up  the  interstices  of  the  cellular  substance,  and  forms  a 
thin  superficial  covering.  About  the  third  day,  sooner  or  later, 
according  to  the  activity  of  action,  the  incrustation  of  lymph 
becomes  oiganized, — it  acquires  a  red  colour,  bleeds  when 
touched,  and  before  many  days  have  elapsed,  shoots  up  into 
small  granular  projections^  whence  the  process  is  named.  These 
granulations  are  small,  pointed,  firm,  and  vascular, — ^they  are 
covered  with  a  fine  pellicle,  and  secrete  a  peculiar  straw-coloured 
fluid  named  Pus,  the  properties  of  which  will  be  more  particu- 
larly described  hereafter. 

The  wound  is  now,  properly  speaking  an  ulcer,  and  the  sub- 
sequent process  of  healing  is  the  same  as  in  ulcers  caused  by 
absorption.  The  inequality  of  surface,  if  any  existed,  gradually 
disappears,  the  bottom  of  the  ulcer  becomes  r^ularly  concave. 
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and  at  length  there  ceases  to  be  any  difference  of  level  between 
it  and  the  surrounding  parts.  Wliile  these  changes  are  taking 
place,  the  extent  of  the  breach  is  daily  diminishing,  by  a  general 
contraction  of  the  surface.  Then  a  fine  blue  pellicle  is  observed 
at  the  edge,  which  increases  in  breadth,  and  at  last  covers  the 
small  remnant  of  the  ulcer  that  is  not  closed  by  the  contraction 
just  mentioned.  This  new-formed  skin  is  named  the  Cicatrix  ; 
which  is,  of  course,  smaller  in  extent  than  the  original  breach  of 
continuity.  At  first  it  is  blue  or  purple,  and  very  vascular,  but 
afterwards  it  ceases  to  be  so,  and  becomes  dense,  white,  and 
bloodless,  at  the  same  time  contracting  still  fui*ther. 

Nature  of  the  Oranulating  Action, 

It  is  generally  believed  that  the  granulations  grow  up  above 
each  other  by  the  effusion  and  organization  of  lymph  in  successive 
layers,  until  the  cavity  is  filled  to  the  proper  level.  That  then 
the  thin  pellicle  on  the  surface  begins  to  be  thickened  and  formed 
into  skin  at  the  circumference  of  the  ulcer,  while  the  granulations 
below  shrink,  owing  to  absorption  of  their  constituent  substance, 
and  draw  the  edges  of  the  breach  together.  There  can  be  no 
doubts  however,  that  this  opinion  rests  on  inaccurate  observation, 
and  is  quite  incorrect.  The  subject  was  carefully  investigated 
by  the  French  Academy  of  Surgery ;  and  the  essays  of  Louis, 
Fabre,  Pibrac,  etc.,  leave  hardly  anything  to  be  desired  for  its 
elucidation.  They  shewed  that  there  is  never  any  real  reproduc- 
tion of  lost  parts,  with  the  exception  of  bone,  which  in  some 
cireumstances  is  regenerated.  The  skin  also  ought,  perhaps,  to 
be  excepted ;  but  the  difference  as  to  appearance  and  properties 
between  the  substance  that  constitutes  a  cicatrix,  and  the  ordi- 
nary integument  of  the  body,  would  rather  lead  us  to  regard  this 
structure  as  a  new  formation.  In  all  other  cases  it  will  be 
invariably  found,  that  when  the  cure  is  completed  there  either 
remains  a  depression  corresponding  to  the  loss  of  substance,  or 
such  a  contraction  of  the  neighbouring  parts  as  compensates  for 
the  want. 

The  first  step  in  the  healing  of  an  ulcer  seems  to  be  sub- 
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sid^ice  of  the  surrounding  swelling,  if  any  exists ;  and  then  a 
gradufd  emaciation,  chiefly  of  the  fatty,  but  also  of  the  other 
tissues  concerned,  so  as  to  render  the  skin  more  lax  and  easily 
drawn  together.  Hence  it  is  that  the  cicatrix  when  first  formed 
appears  to  be  on  a  level  with  the  neighbouring  surface,  though 
there  may  have  been  a  loss  of  substance  to  a  considerable  depth. 
After  the  cure  is  completed,  the  usual  plumpness  returns,  and 
the  cicatrix  will  then  be  found  depressed  Ulcers  being  thus 
healed  by  contraction,  and  not  by  any  new  production  except 
what  forms  the  cicatrix,  the  reason  appears  why  their  cure  is 
accomplished  more  readily  in  parts  that  are  lax,  than  in  those 
which  are  comparatively  fixed  from  adhering  to  the  subjacent 
bones.  The  sore  which  remains  after  the  removal  of  nearly  the 
whole  scrotum  by  sloughing  or  operation  readily  heals,  with  a 
very  small  cicatrix  ;  while  injuries  of  the  scalp  attended  with 
loss  of  substance  are  repaired  very  slowly,  and  with  a  consider- 
able depression  at  the  part  The  old  stories  of  regeneration 
following  removal  of  the  lip  for  cancer,  and  destruction  of  the 
glans  pmia  by  sloughing,  when  inquired  into  and  stripped  of 
their  exaggerations,  are  found  to  admit  of  ea£fy  explanation.  In 
the  former  case,  it  is  apt  to  appear  that  the  disease  occupies  a 
larger  extent  of  the  part  affected  than  it  really  does,  from  the 
morbid  growth  taking  the  place  of,  and  pressing  aside,  the  sound 
textnre&  Hence  the  whole  lip  may  seem  to  be  involved  and 
taken  away  by  operation,  while,  in  fact,  a  comparatively  small 
portion  only  has  been  removed,  and  the  remainder  is  ready  to 
stretch  out  when  its  surface  is  drawn  together  by  the  granulating 
action,  and  thus,  in  a  great  measure,  supply  the  loss  of  substance. 
Something  of  a  similar  description  occurs  in  sloughing  of  the 
tongue  or  glans  peniSf — ^the  swelling  which  attends  the  preceding 
inflammation  making  the  part  concerned  appear  much  larger  than 
it  really  is,  so  that,  though  the  destruction  is  only  partial,  it  may 
be  thought  complete.  On  all  occasions,  when  a  sore  heals  by 
the  granulating  process^  there  is  great  risk  of  supposing  that  the 
cavity  is  filling  up,  while,  in  truth,  the  bottom  remains  at  the 
same  level,  and  appears  to  rise  from  the  surrounding  skin  de- 
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scending  towards  it^  jast  as  the  banks  of  a  river  seem  to  glide 
past  the  observer,  who  is  carried  smoothly  on  by  the  cunent. 
The  best  evidence  as  to  this  is  afforded  by  sores  seated  over 
bones  or  other  fixed  points,  between  which  and  the  surface  of  the 
granulations  the  distance  is  not  found  to  increase.  In  the  old 
way  of  performing  amputation,  by  cutting  all  the  parts  of  the 
limb  nearly  on  the  same  level,  a  laige  granulating  surface  re- 
sulted, which,  if  successive  layers  of  organized  structure  were 
really  formed  by  it>  should  have  grown  out  into  a  bulbous  shape. 
But^  instead  of  this,  it  13  well  known  that  just  the  opposite  con- 
dition took  place,  and  that  the  surrounding  skin  was  drawn  in  a 
puckered  form  closely  round  the  bone.  In  short,  the  healing  of 
an  ulcer  should  be  regarded  as  an  action  not  of  effusion  or  new 
formation,  but  of  absorption  or  contraction ;  and  it  will  be  found, 
on  considering  the  treatment  of  ulcers,  that  whatever  causes 
swelling  of  the  part  concerned  impedes,  while  everything  pro- 
ductive of  an  opposite  effect  tends  to  hasten,  the  progress  of 
recovery. 

When  an  ulcer  is  examined  by  dissection,  the  cellular  sub- 
stance lying  under  and  around  its  base  is  found  more  or  less 
infiltrated  and  condensed  with  lymph ;  but  the  granular  cover- 
ing is  very  thin,  being  limited  to  the  crust  effused  in  the  first 
instance,  and  subsequently  organized.  The  texture  under  the 
thin  pellicle  of  the  granulations  is  liable  to  be  distended  with 
blood  or  serum,  which  occasions  a  state  similar  to  oedema,  and 
elevates  the  surface  of  the  ulcer  so  as  to  present  the  appearance 
which  is  commovly  jiBmed  prottd  Jlesh.  Morbid  nutrition  may 
occur  in  the  same  situation,  and  then  growths  of  various  size, 
form,  and  appearance,  spring  up  ;  but  these,  so  far  from  having 
any  share  in  the  process  of  cure,  tend  to  delay  or  entirely  prevent 
it  It  may  be  asked,  why  should  not  the  natural  structures  be 
regenerated,  if  diseased  ones  are  thus  formed  ?  But  it  should  be 
recollected,  that  all  we  know  of  the  laws  of  nature  is  learned 
from  observation;  and  mere  analogy,  in  opposition  to  well- 
ascertained  facts,  affords  no  reason  to  expect  any  reproduction  of 
lost  parts  in  the  human  subject    There  are  other  circumstances 
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under  which  regeneration  takes  place  more  readily — ^that  is, 
when  the  parts  concerned  do  not  communicate  with  a  breach  in 
the  surface  of  the  body.  An  interstitial  process  then  goes 
forwards^  consisting  of  the  effusion  and  organization  of  lymph,, 
which  frequently  forms  a  substitute,  nearly  or  altogether  similar 
to  the  original  texture.  The  nerves,  tendons,  periosteum,  bones, 
and  ligaments,  are  thus  frequently  restored,  after  suffering  more 
or  less  extensive  destruction. 

Treatment  of  Ulcers  tending  to  Heal. 

So  long  as  the  granulating  process  proceeds^  as  has  been  de* 
scribed,  it  requires  no  local  treatment^  except  what  is  necessary 
to  prevent  it  from  being  disturbed  by  external  irritation.  Great 
attention  to  cleanliness  ought  to  be  observed  with  regard  to  the 
parts  surrounding  the  sore,  which  should  be  frequently  washed, 
and  shaved  if  there  are  any  hairs  upon  them.  There  is  no  use 
or  propriety  in  scrubbing  the  surface  of  the  ulcer  itself  as  is 
frequently  done,  since  the  pus  affords  a  natural  covering  to 
protect  it^  and  would  be  sufficient  for  the  purpose,  if  it  were  not 
that  the  risk  of  injury  from  contact  with  external  bodies,  and  the 
unseemliness  of  an  ulcer  exposed  to  view,  require  some  artificial 
covering.  Old  linen,  lint,  or  charpie,  may  be  employed  for  this 
purpose ;  and  perhaps  the  last-mentioned  article  is  the  best,  as, 
being  more  porous,  it  allows  the  pus  to  pass  readily  through  its 
interstices.  Whatever  be  the  covering  employed,  it  should  be 
moistened  with  water,  and  prevented  from  drying  by  a  piece  of 
oiled  silk,  or  thin  gutta  percha,  laid  over  it  The  ulcer  requires 
to  be  dressed  frequently,  in  proportion  to  the  quantity  of  dis- 
charge. Once  in  the  twenty-four  hours  is  generally  sufficient^ 
but  twice  is  often  necessary — and  sometimes  the  interval  may 
be  extended  to  two  days  or  more. 

One  granulating  surface  may  unite  with  another,  when  they 
are  placed  in  contact^  and  retained  together.  The  cure  is  thus 
sometimes  greatly  abridged,  and  at  other  times  very  troublesome 
adhesions  may  result,  as  when  the  respective  surfaces  of  the 
fingers  are  ulcerated  from  any  cause. 

E 
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Treatment  of  Contractions  caused  by  Cicatrisation. 

When  the  ulcerated  surface  is  extensive,  and  the  integuments 
surrounding  it  are  easily  drawn  together,  as  is  the  case  after 
bums  of  the  throat,  great  deformity  and  inconvenience  are  fre- 
quently occasioned  by  the  contracting  effect  of  the  granulating 
action,  rendering  the  cicatrix  so  small  as  to  keep  the  parts  about 
it  permanently  displaced  and  immovable.  Mere  division  of  the 
contraction  is  hardly  ever  suflBcient  to  remedy  the  evil,  as  the 
firmness  of  the  cicatrix  prevents  the  edges  of  the  cut  from  being 
separated  much,  and  any  relaxation  thus  gained  is  almost  always 
lost  during  the  subsequent  cicatrisation.  An  ingenious  method 
of  treatment  was  proposed  by  Mr.  Earie, — ^namely,  to  cut  out  the 
cicatrix  entirely,  and  then  unite  the  edges  of  the  wound  laterally, 
if  possible,  by  the  firat  intention,  but,  at  all  events,  so  as  to  pre- 
vent contraction  in  the  longitudinal  direction.  In  favourable 
circumstances  for  its  perfbnnance,  this  operation  answera  ex- 
tremely well,  but  these  are  unfortunately  seldom  met  with  ;  and 
it  is  obvious,  that  if  the  cicatrix  be  broad,  or  of  much  extent  in 
proportion  to  the  size  of  the  part  aflfected,  no  benefit  could  be  de- 
rived from  its  excision.  It  is  an  important  fact^  that  the  cicatrix, 
while  still  recent  and  vascular,  may  be  extended  by  mechanical 
force  cautiously  and  perseveringly  employed,  since  deformities 
from  contraction  may  thus  be  not  only  prevented  but  some- 
times completely  remedied.  In  the  case  of  a  girl,  whose 
fore-arm,  in  consequence  of  a  bum,  was  drawn  up  almost 
close  to  the  arm,  a  complete  cure  was  effected  by  one  of  my 
pupils,  in  the  course  of  a  few  weeks,  through  the  use  of  an  iron 
wire  splint^  fitted  to  the  shape  of  the  contracted  limb,  and 
gradually  expanded. 

Treatment  of  Ulcers  not  tending  to  Heal, 

Ulcers  are  prevented  from  healing  by  many  different  circum- 
stances, which  have  led  to  a  variety  of  complicated  classifications 
for  their  arrangement.  As  the  effect  of  tliese  has  generally  been 
to  perplex  instead  of  simplifying  the  subject,  it  seems  better  to 
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adopt  an  easier  system ;  and  the  three  following  heads  will  be 
fonnd  to  compiehend  the  whole : — 

1.  Ulcers  which  are  prevented  from  healing  by  defect  of 
action* 

2.  TTlcers  which  are  prevented  from  healing  by  excess  of 
action. 

3.  Ulcers  which  are  prevented  from  healing  by  peculiarity 
of  action. 

The  circumstance  which  has  occasioned  the  nicer,  the  part 
of  the  body  in  which  it  is  situated,  or  the  peculiarities  of  the 
patient's  system*  sometimes  at  once  denote  its  nature ;  but  in 
general  this  can  be  learned  best  by  carefully  examining  the  dis- 
tinctive features  that  are  presented,  in  respect — L  To  the  surface 
of  the  ulcer,  which  may  be  level  with  the  surrounding  skin, 
depressed  below  it|  or  elevated  above  it;  concave^  smooth,  or 
irr^ular ;  2.  The  shape  of  its  edges,  which  may  be  regularly 
curved  and  smooth,  or  eroded  and  angular,  round  or  sharp, 
undermined  and  inverted,  or  thick  and  everted ;  3.  The  quantity 
or  quality  of  its  dischaige,  which  may  be  purulent;  bloody,  or 
serous^  thick  or  thin,  copious  or  scanty,  fetid  or  inodorous ;  4« 
The  kind  and  d^ree  of  the  pain  proceeding  from  it ;  5.  The  con- 
dition of  the  surrounding  and  subjacent  parts,  which  may  be 
hard  or  soft,  inflamed  or  natural ;  and,  6.  The  mode  of  its  cica- 
trisation*  which  may  proceed  from  the  circumference  to  the 
centre,  or  from  the  centre  towards  the  circumference, — on  a  level 
with  the  surrounding  surface,  elevated  above,  or  depressed 
below  it 

Ulcers prevmted  from  Healing  by  Defect  ofAeium. 

The  defect  of  action  has  been  thought  to  depend  sometimes 
upon  a  real  want  of  power,  and  at  others  upon  a  want  of  dispo- 
sition to  exert  the  power  that  exists.  The  ulcers  of  this  kind 
have  accordingly  been  divided  into  Weak,  and  Indolent  or 
Callous,  which  exhibit  different  characters,  and  require  different 
treatment 

In  Weak  Ulcers  the  surface  is  generally  higher  than  that  of 
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the  surrounding  skin,  and  exhibits  large  flabby  granulations, 
which  are  either  of  a  dark  colour,  like  that  of  venous  blood,  or 
pale  and  oedematous.    The  edge  is  smooth  and  flat^  or  gently 
rounded ;  the  discharge  thin,  watery,  and  generally  profuse  ;  the 
pain  usually  inconsiderable.    The  parts  surrounding  and  sub- 
jacent, constituting  what  is  called  the  stool  or  base  of  the  ulcer, 
are  soft  and  free  from  any  indurating  effusion.    The  cicatrix 
forms  round  the  margin,  and  is  generally  at  first  elevated  above 
the  proper  level,  to  which  it  usually  descends  afterwards,  owing 
to  the  contraction  that  takes  place  subsequently  to  its  completion. 
This  kind  of  ulcer  occurs  in  parts  which  possess  weak  powers 
of  action,  either  on  their  own  accoimt  or  on  that  of  the  system. 
The  general  weakness  is  most  frequently  observed  in  children  ; 
but  may  be  induced  at  any  age,  by  deficient  nourislmient,  an 
tmwholesome  atmosphere,  etc.    The  local  weakness  may  depend 
on  the  cause  which  occasioned  the  ulcer,  or  simply  on  the  long 
duration  of  the  healing  process.    With  regard  to  the  first  of 
these,  it  may  be  stated,  that  whenever  the  solution  of  continuity 
is  effected  by  means  which  injure  the  parts  concerned,  as  by 
lacerating,  bruising,  or  burning,  it  displays  the  characters  of 
a  weak  ulcer ;  and,  as  to  the  second,  it  is  sufiicient  to  observe, 
that  every  ulcer  tends  to  become  defective  in  action  during  the 
process  of  cure ;  so  that,  if  considerable  in  size,  it  is  sure,  sooner 
or  later,  to  display  the  features  indicative  of  this  condition. 

Tlie  treatment  of  weak  ulcers  consists  in  employing  pressure, 
together  with  stimulating  and  astringent  applications  locally  ; 
and,  if  necessary,  strengthening  the  system  by  the  administration 
of  wine,  bark,  bitters,  and  nourishing  diet.  Of  the  local  applica- 
tions, ointments  used  to  be  most  employed ;  but  the  preference 
is  now  generally  given  to  various  metallic  solutions,  such  as 
those  of  the  sulphate  of  zinc,  acetate  of  lead,  and  sulphate  of 
copper,  in  the  proportion  of  from  one  to  tliree  grains  to  the 
ounce.  It  seems  probable  that  the  moist  nature  of  these  appli- 
cations is  of  more  consequence,  in  producing  the  effect  desired, 
than  the  substances  dissolved  in  them,  since  water  alone  answers 
very  well  for  the  purpose.    These  lotions  or  washes,  as  they  are 
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called,  ought  to  be  varied  occasionally,  as  habit  lessens  their 
I  effect    Pressure  is  always  useful,  and  ought  to  be  exerted  by 

proper  bandages.    Several  folds  of  moistened  Unt  should  be  laid 
I  over  the  sore ;  and  between  the  lint  and  bandage  it  is  proper  to 

interpose  a  piece  of  oiled  silk,  to  prevent  the  lotion  from  soaking 
away  and  leaving  the  sore  dry. 

The  Indolent  or  Callous  Ulcer  is  distinguished  by  a  smooth 
surface,  generally  depressed,  of  various  colours,  brown,  gray,  or 
white,  having  no  appearance  of  granulations,  and  looking  as  if 
varnished ;  a  viscid  tenacious  fetid  dischaige ;  a  circular  or  oval 
figure,  with  little  irregularity ;  and  thick  white  edges,  seeming 
as  if  composed  of  accumulated  cuticle.  There  is  no  circum- 
scribed hardness  in  the  immediate  neighbourhood  of  the  ulcer ; 
but  there  is  always  diffused  swelling  of  the  limb  in  which  it  is 
seated.  The  swelling  is  not  soft  and  yielding  like  that  of  com- 
mon oedema,  but  firm  and  incompressible.  The  pain  is  very 
variable.  There  is  no  appearance  of  cicatrix  so  long  as  the  sore 
retains  its  indolent  characters. 

Ulcers  of  this  description  are  confined  almost  exclusively  to 
the  1^  of  people  advanced  beyond  middle  age,  and  constitute  a 
very  tronblesome  subject  of  soigical  practice,  as  they  are  veiy 
apt  to  recur  after  being  healed.  Some  people,  partly  from  the 
fear  of  injuring  the  system  by  suppressing  a  long-continued  dis- 
charge, and  partly  from  the  despair  of  effecting  a  permanent 
cure,  bestow  little  care  on  the  treatment  of  these  complaints  ; 
but  this  is  wrong;  since  the  most  unpromising  cases,  under  pro- 
per management,  are  often  remedied ;  and  there  is  hardly  any 
disease  which  interferes  more  seriously  with  the  patient's  com- 
fort»  or  unfits  him  more  for  the  active  duties  of  life.  This  kind 
of  sore  is  chiefly  met  with  in  the  labouring  poor,  and  often  pro- 
duces the  greatest  misery,  by  impeding  or  altogether  preventing 
the  exertions  which  are  required  for  maintaining  the  patient  and 
his  fieimily. 

The  treatment  generally  thought  the  most  useful,  is  rest  in 
the  horizontal  posture,  conjoined  with  pressure.  The  merit  of 
folly  establishing  the  advantage  of  pressure  is  due  to  Messrs. 
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Whatdy  and  Baynton,  the  former  of  whom  recommended  a 
calico  or  flannel  bandage,  to  be  tightly  applied  from  the  toes 
upwards  to  the  knee  ;  and  the  latter,  in  addition  to  this  means, 
to  make  the  compression  more  effectual,  employed  straps  of 
adhesive  plaster,  an  inch  or  two  broad,  and  long  enough  not  only 
to  encircle  the  limb,  but  to  cross  each  other  far  enough  to  obtain 
a  firm  hold  when  drawn  round  the  leg,  and  across  the  sore.    The 
limb  having  been  shaved,  a  slip  of  plaster  is  applied  an  inch  or 
two  below  the  sore ;  then  another  a  little  further  up,  so  as  to 
leave  a  third  of  the  former  one  exposed ;  then  another  in  the 
same  way  ;  and  so  on,  until  not  only  the  ulcer,  but  an  inch  of 
the  skin  above  it  is  covered.    Lastly,  a  cotton  ruUer,  three  inches 
broad,  and  five  yards  long,  is  applied  from  the  toes  upwards. 
Unless  the  discharge  is  profuse,  the  sore  need  not  be  dressed 
oftener  than  once  in  two  days.    Under  this  treatment  the  swell- 
ing of  the  limb  subsides — ^the  callous  edges  speedily  disappear — 
the  surface  of  the  ulcer  granulates,  discharges  a  purulent  secre- 
tion, and  cicatrises  as  an  ordinary  healing  sore.    The  good 
effects  of  this  treatment  are  usually  ascribed  to  its  stimulating 
the  actions,  which  are  supposed  to  be  in  an  indolent  state,  and 
thus  exciting  a  healing  action  in  the  sore.    But  the  true  explana- 
tion probably  is,  that  it  allows  the  healing  action  to  proceed,  by 
inducing  an  absorption  of  the  swelling  which  occupies  the  limb, 
and  which,  though  of  secondary  origin,  inasmuch  as  it  proceeds 
from  the  continued  irritation  of  the  ulcer,  when  once  estab- 
lished, must  oppose  the  contraction  requisite  for  the  process  of 
cicatrisation. 

I  have  accordingly  found  that  the  application  of  a  large 
blister,  covering  the  sore  and  a  considerable  part  of  the  limb, 
greatly  hastens  the  cure,  and  generally  proves  sufficient  for  its 
completion,  without  the  use  of  any  other  means.  The  immediate 
effect  of  this  practice  is  removal  of  the  swelling,  so  that  the  thick 
callous  edges  disappear,  and  the  surface  of  the  ulcer  coming  to 
be  on  a  level  with  the  surrounding  skin,  granulates  and  cicatrises. 
In  favour  of  this  treatment  I  may  mention,  that  it  is  more  speedy 
and  lasting  in  its  effects  than  the  strapping  process — and  much 
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more  economical,  which  is  a  point  of  great  importance  in  treating 
the  poor  people  who  usually  suffer  from  the  disease — since  the 
expense  of  strapping  and  bandaging  their  limbs  very  often  pre- 
vents the  treatment  from  being  undertaken. 

JJlcen  prevmted  from  Healing  hf  Excess  of  Action. 

These  ulcers  have  an  irritable  look,  owing  to  redness  of  their 
own  surliBbGe  and  that  of  the  surrounding  skin.  In  general  they 
are  deep,  of  a  brownish-red  colour,  and  shew  no  granulations — 
they  are  irr^^ular  in  shape — ^their  edges  are  abrupt  and  usually 
ragged — ^their  dischaige  is  thin,  serous,  and  often  tinged  with 
blood.  Sometimes  they  are  superficial— of  a  regular  circular 
form — and  exhibit  no  redness  except  a  bright  line  at  their  mar- 
gin. The  pain  attending  them  is  almost  always  acuta  They 
form  no  cicatrix  so  long  as  they  retain  the  irritable  characters. 
Irritable  or  overacting  ulcers  are  met  with  in  full  overfed  sub- 
jects, who  possess  strong  powers  of  action,  and  in  weak  irritable 
individuals.  They  may  also  occur  merely  as  the  effect  of  con- 
tinued irritation,  whether  direct  or  indirect 

The  treatment  consists  in  removing  all  sources  of  irritation, 
and  using  local  applications  which  have  a  soothing  tendency. 
Of  these,  heat  and  moisture,  as  afforded  by  fomentations  and 
poultices^  are  the  best ;  and  their  effects  may  be  increased  by 
using  decoctions  of  poppy  heads,  solution  of  acetate  of  lead  with 
opium,  etc.  Scarification  of  the  edges  of  the  ulcer,  or  leeches, 
may  also  be  employed  if  the  symptoms  are  severe,  but  it  is 
very  seldom  necessary  to  do  so.  Bleeding;  purging,  calomel,  and 
opium,  must  also  be  resorted  to  according  to  the  state  of  the 
system,  so  as  to  reduce  excessive  power  of  action  and  allay 
inordinate  irritability.  In  relieving  the  ulcer  from  |rritation  it 
should  be  recollected,  that  motion  has  a  powerful  effect  in 
causing  or  increasing  it,  and  rest  therefore  ought  to  be  strictly 
enforced. 

Ulcers  of  this  kind  sometimes  go  on  progressively  enlarging, 
and  are  then  said  to  be  Phagedenia  When  the  over-action  nms 
still  higher,  so  as  to  destroy  the  life  of  the  part,  it  constitutes 
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what  is  called  a  Sloughing  Ulcer.  When  mercury  was  given 
profusely  and  indiscriminately,  in  the  treatment  of  venereal 
affections,  it  frequently  induced  such  irritability  as  to  make  the 
sore  assume  phagedenic  or  sloughing  characters.  The  patients 
in  crowded  ill-ventilated  hospitals  sometimes  suffer  from  slough- 
ing of  their  sores,  attended  with  great  destruction  of  the  parts, 
or  even  fatal  effects  on  the  system.  This  Hospital  Gangrene,  as 
it  is  named,  no  doubt  depends  on  the  unwholesome  atmosphere 
exciting  preternatural  irritability,  and  the  treatment^  therefore, 
essentially  requires  removal  from  the  sphere  of  this  deleterious 
influence.  Other  means  will  hardly  be  required  if  this  be 
afforded,  wliile  the  most  careful  administration  of  dressings  and 
medicines  will  be  of  little  avail  so  long  as  the  grand  desideratum 
is  withheld.  The  age,  strength,  and  previous  circumstances  of 
the  patient  may  render  it  proper  to  vary  the  subordinate  treat- 
ment by  bleeding  or  stimulating,  fomenting  or  cauterising.  The 
hospital  gangrene,  as  described  by  military  surgeons,  is  not  met 
with  in  civil  hospitals  to  such  a  formidable  extent ;  but  a  degree 
of  the  same  effect^  proceeding  from  a  similar  cause,  is  of  frequent 
occurrence,  and  demands  similar  measures  for  its  remedy. 

In  the  forms  of  this  affection  which  I  was  accustomed  to  see 
in  former  days,  when  the  accommodation  for  surgical  patients  in 
the  Eoyal  Infirmary  of  this  city  was  not  suflBciently  extensive, 
the  first  sign  of  its  commencement  was  the  appearance  of  one 
or  more  small  superficis^  circular  excavations,  looking  as  if 
scooped  out  from  the  surface  of  the  sore.  They  had  a  yellow  or 
grayish-yellow  colour,  and  were  devoid  of  granulations.  Eapidly 
extending  and  coalescing,  they  entirely  altered  the  aspect  of  the 
ulcer,  which,  at  the  same  time,  partly  from  swelling  of  its  edges, 
and  also  ^om  phagedenic  action,  became  much  increased  in 
extent  A  soft  spongy  slough  of  a  dirty  white  colour  next  pre- 
sented itself  generally  extending  over  the  whole  surface,  but 
varying  in  thickness.  While  these  local  changes  were  in  pro- 
gress, and  apparently  keeping  pace  with  them,  a  general  derange- 
ment of  the  patient's  system  was  observed.  He  acquired  a  sickly 
yellow  aspect,  lost  his  sleep  and  appetite,  and  had  an  extremely 
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quick  pulse,  together  with  the  foul  tongue  and  all  the  other 
symptoms  of  feyeiish  disturbance.  By  and  by,  in  the  course  of 
a  week  or  ten  days,  the  state  of  matters  usually  b^an  to  improve ; 
the  sore  gradually  regained  its  former  characters,  and,  though 
often  very  much  increased  in  size,  healed  more  quickly  than 
might  have  been  expected,  the  general  health  undei^ing  a 
corresponding  change.  After  trying  a  great  variety  of  treatment 
without  any  sensible  benefit^  I  came  to  r^^ard  the  attack  as  one 
that  should  be  trusted  very  much  to  spontaneous  recovery.  It 
was  more  troublesome  than  dangerous ;  even  in  the  cases  of 
compound  fracture  and  amputation,  hardly,  if  ever,  leading  to 
the  loss  of  limb  or  life,  but  merely  protracting  the  cure.  A 
poultice  seemed  the  best  dressing  that  could  be  applied  until  the 
sloughs  began  to  separate,  and  the  only  internal  remedies  that 
appeared  useful  were  laxatives  in  the  early  stage  to  regulate  the 
bowels,  and  a  moderate  allowance  of  wine  in  the  more  advanced 
period  of  the  complaint  The  application  of  concentrated  nitric 
add  has  been  thought  useful  in  checking  the  unhealthy  action. 

IJJcen  prevenUd  from  Healing  by  PecuHarity  of  Action. 

It  was  formerly  supposed  that  all  the  ulcers  which  resisted  the 
means  of  increasing  and  diminishing  action,  owed  their  obstinacy 
to  peculiarity  of  disposition,  whence  they  were  named  specific 
sores.  It  is  now  well  ascertained  that  a  very  large  proportion  of 
these  so-called  specific  ulcers  depend  on  some  irritation,  direct 
or  indirect,  after  the  removal  of  which  they  readily  heaL  The 
most  common  cause  of  irritation  in  such  cases  is  that  pro- 
ceeding from  suppression  of  the  secretions,  especially  those  of 
the  digestive  organs,  the  remedy  of  which  consists  in  correcting 
the  patienfs  eirors  in  regimen,  and  subjecting  him  to  an  alterar 
tive  course  of  medicine.  For  this  purpose,  nothing  answers  so 
well,  in  general,  as  restricting  the  diet,  increasing  the  exercise, 
and  prescribing  daily  doses  of  the  carbonate  of  soda  with 
rhubarb, — ^as  half  a  drachm  of  the  former,  and  six  grains  of  the 
latter.  The  local  treatment  must  be  regulated  by  the  condition 
of  the  ulcer  as  to  excess  or  defect  of  action,  but,  generally 
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speaking,  lotions  answer  best»  and  of  these  the  black  wash, 
which  is  formed  by  decomposing  calomel  with  lime  water  in  the 
proportion  of  eight  or  ten  grains  to  the  ounce,  and  a  weak  solu- 
tion of  sulphate  of  copper,  are  the  most  useful. 

Ulcers  depending  on  the  suppression  of  other  habitual  dis- 
charges, such  as  the  menstrual,  should  be  treated  on  the  same 
principle,  the  particular  means  employed  being  varied  accoixling 
to  the  circumstances  of  the  case. 

When  an  ulcer  continues  to  exist  without  any  local  or  con- 
stitutional irritation  to  account  for  its  doing  so,  the  obstinacy 
may  then  be  fairly  referred  to  peculiarity  of  action.  This  morbid 
disposition  is  either  confined  to  the  ulcer,  or  exists  generally 
throughout  the  system.  Specific  ulcers  may  accordingly  be 
divided  into  Constitutional  and  Local 

Specific  Ulcers  present  every  variety  of  character.  Their 
colour  is  usually  gray,  yellow,  or  purple ;  their  surface  is  some- 
times deeply  excavated,  at  other  times  elevated  into  fungous 
growths,  presenting  a  sort  of  cauliflower  appearance.  Their 
discharges  vary  without  limit  as  to  colour,  consistence,  and 
quantity.  The  pain  attending  them  is  also  veiy  variable.  The 
cicatrix  exhibits  various  peculiarities  in  the  mode  of  its  forma- 
tion, often  commencing  in  the  centre  or  at  one  side,  and  shooting 
over  the  remainder  of  the  area — or  going  on  at  one  part  while 
the  ulcer  extends  at  another — and  being  in  general  considembly 
depressed  below  the  surrounding  surface,  but  not  unfrequently 
elevated  into  projections  above  it 

The  treatment  varies  with  the  nature  of  the  general  or  local 
disposition  which  maintains  the  ulcer.  If  it  appears  that  the 
patient's  system  has  been  disordered  by  mercury,  the  best  means 
of  promoting  recovery  is  blistering  of  the  sore  surface,  with  the 
internal  use  of  the  iodide  of  potassium  in  small  doses. 

When  the  ulcer  resists  every  means  employed  to  induce  a 
healing  action,  it  is  generally  named  a  Cancer,  the  only  remedy 
for  which  is  extirpation.  This  may  be  eCTected  by  caustics,  the 
ligature,  and  the  knifa  The  first-mentioned  means  are  proper 
where  the  sore  is  of  no  great  depth,  or  of  much  extent ;  the 
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second  where  hemoTrhage  might  be  profuse,  and  could  not  be 
easily  restrained;  while  the  third,  or  excision,  is  the  easiest, 
least  painful,  and  most  certain  method  in  the  great  majority  of 
cases.  The  division  of  cancer  into  local  or  epithelial  and 
general,  which  has  been  attempted,  seems  to  rest  upon  a  differ- 
ence of  degree  rather  than  of  kind,  since  every  shade  of  liability 
to  return  after  removal  may  be  observed,  between  the  total 
absence  of  any  such  disposition,  and  complete  infection  of  the 
whole  system. 

The  different  morbid  dispositions  which  have  now  been  con- 
sidered may  exist  together,  so  as  to  complicate  the  appearance 
and  treatment  of  ulcers.  An  indolent  ulcer  of  the  leg,  by  in- 
temperate living  and  the  excitement  of  motion,  frequently,  in 
addition  to  its  own  characters,  presents  some  of  those  which 
depend  on  irritation,  such  as  redness  and  pain.  These  subside 
under  the  influence  of  poultices  and  rest^  so  as  to  leave  the 
indolent  characters  alona  Specific  ulcers  shew  every  variety 
of  undeivacting  and  over-acting  characters,  according  to  their 
particular  circumstances,  and  consequently  require  a  variety  of 
treatment  besides  that  which  their  peculiar  nature  demands. 
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CHAPTER    VI. 
SUPPURATION. 

P%LS. 

Suppuration  consists  in  the  formation  of  a  peculiar  fluid  named 
Pus,  which  possesses  the  following  characters  : — It  has  nearly 
the  consistence  of  cream  ;  it  has  a  pale  yellow  or  straw  colour  ; 
it  occasions  no  smell  while  cold,  but  when  heated  to  the  tempe- 
rature of  the  body  emits  a  faint  odour  ;  it  is  opaque,  and  when 
examined  by  the  microscope,  appears  to  be  composed  of  globules 
suspended  in  a  transparent  fluid ;  it  sinks  in  water ;  it  is  coagu- 
lated by  muriate  of  ammonia ;  and  sometimes  has  its  fluidity 
diminished,  merely  by  removal  from  the  body. 

It  was  formerly  believed  that  pus  originated  from  putrefac- 
tion or  degeneration  of  the  blood  and  other  fluid  or  solid  parts  ; 
and  a  loss  of  substance  or  breach  in  the  continuity  of  the  solids 
was  thought  essential  to  its  formation.  It  is  now  ascertained 
that  pus  is  produced  by  a  peculiar  secreting  action  of  the  capil- 
lary vessels,  which  may  occur  without  any  solution  of  continuity. 
The  mucous  membranes,  after  being  inflamed,  frequently  take  on 
the  suppurative  action  ;  and  the  purulent  secretion  of  granula- 
tions may  be  quoted  as  another  instance,  since  the  pus  is  dis- 
charged here  at  once  from  the  vessels.  A  granulating  surface  in 
several  respects  bears  much  resemblance  to  a  mucous  membrane, 
and  may  be  regarded  as  a  temporary  covering  instead  of  skin. 
Pus  varies  very  much  in  consistence,  colour,  and  other  properties, 
from  admixture  of  blood,  the  nature  of  the  part^  or  the  consti- 
tution of  the  patient. 

Suppuration  may  be  divided  into  superficial  and  interstitial. 
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Superficial  Sttppuratum. 

Saperficial  suppmation  is  that  which  takes  place  firom  the 
sniface  of  the  mucous  membranesy  as  the  urethra  or  conjunctiva. 
It  was  not  admitted  by  the  older  smgeons*  who  accounted  for 
the  discharge  in  such  cases  either  by  calUng  it  mucus^  or  by 
referring  it  to  some  solution  of  continuity  out  of  sight 

Purulent  discharge  firom  a  surface,  or  a  running,  as  it  is  gene- 
rally named,  is  in  the  first  instance  accompanied  with  symptoms 
of  the  infiammatoty  action  which  preceded  it,  particularly  heat 
and  redness,  which  require  measures  of  a  soothing  kind,  such  as 
bleeding;  puiging,  warm  fomentations,  etc.  By  and  by  these 
subside,  and  the  discharge  alone  continues,  when  the  treatment 
must  be  altered  to  the  use  of  stimulating  and  astringent  appli- 
cations, such  as  metallic  washes,  ointments,  etc. 

Interstitial  Suppuration, 

When  suppuration  takes  place  within  the  texture  of  the 
body,  there  results  a  collection  of  pus,  which 'is  named  an  Ab- 
scess. The  matter  sometimes  is  difiiised  through  the  interstices 
of  the  cellular  texture ;  but  more  frequently  is  contained  in  a 
circumscribed  cavity,  which  is  limited  by  the  effusion  of  lymph, 
forming  a  sort  of  capsule  or  containing  bag. 

When  inflammation  terminates  in  the  formation  of  an  ab« 
scess,  the  pain  loses  its  intensity,  and  changes  to  a  throbbing 
sensation.  The  tension  also  diminishes,  but  the  swelling  does  not 
subside;  on  the  contrary,  it  rather  becomes  more  prominent; 
and  when  pressed  upon  by  the  fingers  gives  the  feeling  of  a  fluid 
contained  in  a  bag,  which  is  called  Fluctuatioa  The  particles 
of  a  fluid  being  equally  movable  in  all  directions,  when  pressure 
is  made  at  one  part,  an  impulse  is  necessarily  communicated 
over  the  whole  surface ;  and  if  the  fingers  be  placed  at  different 
points,  the  extent  of  the  cavity  may  be  ascertained.  When  the 
collection  of  matter  is  small,  or  thickly  covered,  a  very  nice  and 
practised  sense  of  touch,  the  tadus  erudituSf  is  requisite  for 
recognising  fluctuation.    If  the  abscess,  on  the  other  hand,  be 
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very  large,  simple  percussion  at  one  point  is  sufficient  to  detect 
it.  When  the  suppuration  is  extensive,  or  seated  in  any  im- 
portant region  of  the  body,  such  as  the  joints  or  cavities  of  the 
trunk,  its  commencement  and  progress  are  usually  attended  with 
rigors  of  various  degrees  and  duration. 

It  has  been  questioned  whether  or  not  suppuration  may 
occur  without  being  preceded  by  inflammation.  There  can  be  no 
doubt  that  the  symptoms  of  over-action  previously  are  often 
very  slight,  and  they  probably  ought  not  to  be  regarded  as 
essential ;  but  in  the  great  majority  of  cases,  suppuration  certainly 
is  a  consequence  of  inflammation. 

The  contents  of  an  abscess  may  be  removed  by  the  powers  of 
the  system  in  two  ways.  They  are  sometimes  simply  absorbed 
into  the  mass  of  circulating  fluids.  This  happens  most  fre- 
quently in  the  case  of  abscesses  connected  with  the  periosteum 
and  lymphatic  glands,  as  those  of  the  groin ;  and  it  is  worthy  of 
notice,  that^  when  such  absorption  takes  place,  no  bad  symptoms 
follow.  It  is  now  generally  believed,  that  when  pus  is  formed 
within  reach  of  the  cavities  of  vessels,  as  in  a  recent  wound 
where  the  effusion  of  lymph  is  imperfect,  or  within  the  interior 
of  veins,  so  that  it  may  enter  the  circulation  without  passing 
through  the  modifying  operation  of  the  capillaries  — ^a  portion  is 
apt  to  gain  admission,  and,  preserving  its  characters  so  as  to  be 
distinguishable  by  the  microscope,  become  the  source  of  purulent 
deposits  in  other  parts  of  the  body.  Another,  and  in  my  opinion 
much  more  probable  explanation  of  such  secondary  purulent  de- 
posits, as  they  are  called,  is,  that»  in  certain  local  suppurations, 
the  whole  mass  of  circulating  blood  sustains  an  alteration  in  its 
condition  predisposing  it  to  secrete  pus ;  just  as  during  inflam- 
matory fevers,  while  lymph  is  thrown  out  from  the  capillaries,  it 
separates  more  readily  than  usual  from  the  blood  during  coagu- 
lation, and  presents  the  bufly  coat  As  the  globules  of  the  blood 
and  pus  differ  but  slightly  from  each  other,  it  is  easy  to  conceive 
that  some  slight  change,  attending  this  morbid  condition,  may 
occasion  the  appearance  which  has  been  thought  to  denote  the 
presence  of  pus  in  the  blood.    Much  more  frequently  the  pressure 
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of  ^e  matter  caiuies  absorption  of  the  surrounding  paits,  and,  in 
conformity  with  the  general  law  that  those  yield  to  it  most 
readUy  which  lie  nearest  the  surfacei^  the  covering  of  the  abscess 
becomes  thinner  and  thinner,  so  that  the  skin  alone  remaining,  it 
projects  from  the  distension  of  the  fluid,  and  becomes  so  thin  as 
to  allow  the  colour  of  the  pus  to  be  perceived  through  it  The 
abscess  is  then  said  to  points  and  soon  afterwards,  the  absorption 
still  continuing^  an  aperture  takes  place,  which  allows  the  con- 
tents to  escape.  A  discharge  of  matter  issues  from  the  opening 
for  some  time  afterwards,  but  gradually  becomes  thinner,  and 
diminishes  in  quantity  until  the  cavity  is  healed 

It  is  generally  stated  that  this  process  of  cure  depends  on  a 
growth  of  granulations  from  the  whole  surface  of  the  cavity, 
which  is  thus  gradually  filled  up.  But  if  this  were  the  case,  it  is 
plain  that  there  ought  to  be  a  permanent  solid  enlaigement  of  the 
part  concerned ;  for  pus  does  not  proceed  from  the  breaking 
down  or  softening  of  the  natural  tissues,  as  was  formerly  sup- 
posed, and  is  merely  secreted  by  the  vessels  into  the  interstices 
between  them.  It  separates  the  musdes,  condenses  the  cellular 
texture,  and  elevates  the  skin,  so  as  to  obtain  room  for  its  recep- 
tion ;  but  so  soon  as  vent  is  afforded  for  its  escape,  all  the  parts 
that  have  been  pressed  aside  resume  their  natural  situation,  the 
cavity  of  the  abscess  is  thus  at  once  greatly  diminished,  and  the 
contracting  effect  of  the  granulating  action  which  ensues  upon 
its  surface  completes  its  obliteration. 

Instead  of  waiting  for  the  natural  evacuation  of  abscesses,  it 
is  usual  to  make  an  artificial  opening,  in  order  to  hasten  the  cure. 
This  ought  not  to  be  done  in  general  until  the  fluctuation  is  dis* 
tinct,  especially  if  the  abscess  be  seated  in  a  glandular  texture, 
as  the  process  of  reparation  is  otherwise  apt  to  be  rendered  slow 
and  imperfect.  On  the  other  hand,  if  the  abscess  is  left  entirely 
to  itself  the  skin  frequentiy  becomes  so  thin  and  impoverished 
at  the  part  where  it  points,  as  not  to  possess  sufficient  power 
of  action  for  uniting  with  the  subjacent  surface,  and  requires 
to  be  divided  to  this  extent^  so  that  the  patient  suffers  much 
more  than  he  would  have  done  if  the  abscess  had  been  opened. 
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When  the  patient  is  in  great  suflfering— when  there  is  reason  to 
believe  that  the  matter  is  forming  under  some  thick  fascia,  or 
other  covering  that  resists  its  progress  to  the  surface — or  when 
the  matter  appears  to  be  diffused  in  the  cellular  substance— it  is 
improper  to  wait  for  pointing,  and  it  is  impossible  to  make  an 
opening  too  early.  When  the  suppuration  takes  place  in  a 
gland,  or  any  morbid  stnicture,  it  is  proper  to  let  the  abscess 
either  open  naturally,  or  at  all  events  be  completely  formed 
before  interfering  with  it  In  other  cases,  so  soon  as  the  fluctua- 
tion can  be  distinctly  perceived,  and  the  abscess  points,  the 
opening  should  be  effected. 

After  the  matter  begins  to  form,  and  before  it  is  evacuated, 
poultices  and  fomentations  are  applied,  as  they  are  believed  to 
hasten  the  process  of  suppuration. 

Abscesses  may  be  opened  either  by  the  knife  or  caustic.  The 
former  is  infinitely  less  painful  and  more  certain.  The  best  in- 
strument for  the  purpose  is  either  a  straight  or  curved  sharp- 
pointed  bistoury,  which  answers  much  better  than  the  old- 
fashioned  abscess  lancet, — ^an  instrument  shaped  like  the  common 
lancet,  but  of  a  larger  size.  The  narrow  blade  of  the  bistoury 
allows  the  point  to  enter  the  cavity  with  little  pain,  and  then 
being  pushed  through  the  skin  from  within  outwards,  at  the  part 
to  which  it  is  desired  the  incision  should  extend,  quickly  com- 
pletes the  aperture.  If  the  parts  to  be  divided  are  too  thick  for 
proceeding  in  this  way,  the  knife  may  be  carried  through  them 
directly  to  the  requisite  extent.  It  is  always  right  to  make  a 
large  opening ;  and,  as  a  measure  for  determining  its  size,  that 
of  the  part  of  the  abscess  which  points  may  be  taken,  if  it  does 
not  exceed  an  inch  and  a  half  or  two  inches.  After  the  matter 
escapes,  so  far  as  it  is  induced  to  do  so  by  the  contraction  of  the 
parts  containing  it,  a  piece  of  lint  should  be  placed  between  the 
lips  of  the  wound  to  prevent  them  from  uniting  by  the  first 
intention ;  but  care  must  be  taken  that  it  is  not  so  thick  or 
forcibly  introduced  as  to  confine  the  discharge,  and  consequently, 
oppose  the  obliteration  of  the  cavity.  When  the  bleeding  has 
ceased,  a  poultice  should  be  applied,  but  not  before,  since  a 
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troublesome  hemorrhage  may  otherwise  ensue.  In  some  situa^ 
tionSi  great  difficulty  is  occasionally  experienced  in  arresting  the 
flow  from  arterial  branches  divided  by  the  incision^  from  their 
resisting  the  efforts  of  pressure,  and  not  admitting  the  applica- 
tion of  ligatures,  owing  to  the  softened  state  of  the  texture 
surrounding  the  orifices.  In  such  circumstances  the  best  method 
is  to  pass  a  needle  through  the  int^uments  into  the  cavity,  and 
then  bringing  it  out  so  as  to  include  the  vessel  in  a  ligature, 
which  being  tied,  proves  certainly  effectual,  and  may  be  removed 
when  it  ceases  to  be  required.  The  poultice  may  be  continued 
for  a  few  days  to  promote  the  escape  of  matter  secreted  by  the 
surface  of  the  abscess,  and  then  simple  ointment,  or  wet  lint» 
supported  with  a  proper  bandage,  should  be  employed  until  the 
cure  is  completed. 

When  caustic  is  used,  it  should  be  applied  as  if  for  making 
an  issue ;  and  in  case  it  does  not  extend  its  effect  through  the 
whole  parietes  of  the  cavity,  a  knife  may  be  pushed  into  the 
eschar  or  slough  caused  by  its  operation.  Patients  who  could 
not  bear  the  idea  of  having  their  sound  skin  cut,  have  sometimes 
comparatively  little  objection  to  this. 

Some  practitioners  prefer  caustic  for  opening  abscesses,  on 
the  ground  that,  while  making  the  aperture,  it  hastens  the  sup- 
purative process.  But  if  means  for  this  purpose  are  required, 
there  are  others  which  can  be  used  with  more  effect,  and  leave 
the  opening  to  be  made  by  the  more  eligible  method  of  the 
knife. 

"When,  owing  to  peculiarity  of  the  part  or  patient,  it  is  de- 
sirable to  avoid  making  a  breach  in  the  surfiEU^e,  means  should  be 
used  to  promote  removal  of  the  matter  by  absorption.  The  best 
of  these  are  blisters,  followed  by  pressure.  The  cases  in  which 
they  can  be  used  with  effect  are  chiefly  those  of  slow  suppura- 
tion in  the  glands,  and  under  the  periosteum. 

Abscesses  are  said  to  be  Chronic  or  cold  when  the  symptoms 
of  inflammation  which  precede  them  are  mild  or  not  at  all 
observable. 

In  such  cases,  the  collection  generally  forms  slowly  and 
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insidiously,  so  as  not  to  attract  attention  until  it  attains  a  large 
size.  Owing  to  the  want  of  action  that  attends  its  origin,  there 
is  little  e£Fusion  of  lymph,  and  consequently  little  resistance  to 
the  extension  of  the  matter,  whence  the  swelling  is  often  of  an 
irregular  figure,  and  readily  changes  its  place  according  to  the 
tendency  of  gravity.  When  the  matter  passes  from  one  part  to 
another,  it  constitutes  what  is  called  a  congestive  abscess.  The 
contents  of  chronic  abscesses  are  generally  thin,  and  bear  no 
small  resemblance  to  whey,  especially  as  they  usually  have  flakes 
of  curdy-looking  matter  floating  in  them.  The  superjacent  skin 
is  generally  not  altered  in  colour. 

These  abscesses  have  little  disposition  to  evacuate  themselves 
spontaneously,  as  the  matter  readily  extends  itself,  and  thus  does 
not  occasion  sufl&cient  pressure  to  induce  absorption  of  the  ex- 
ternal parietes.  It  is  hence  the  more  necessary  to  make  an 
artificial  opening,  but  this  cannot  be  done  without  some  danger 
when  the  collection  is  large.  The  surface  of  the  cavity,  which 
not  unfrequently  is  capacious  enough  to  contain  several  pounds 
of  fluid,  sometimes  inflames,  and  produces  such  violent  constitu- 
tional disturbance  as  proves  fatal  in  a  few  days.  More  frequently 
the  bad  consequence  consists  in  a  profuse  and  long-continued 
discharge  from  the  morbid  surface,  by  which  the  patient's 
strength  is  gradually  exhausted,  and  Hectic  Fever,  as  it  is  called, 
is  excited.  In  this  condition,  the  patient  becomes  excessively 
weak  and  emaciated ;  the  countenance  is  extremely  pale,  with 
the  exception  of  a  red  patch  on  the  cheeks,  which  contrasts  re- 
markably with  the  whiteness  of  the  other  parts  of  the  face  and 
especially  of  the  eyes ;  the  pulse  is  quick  and  weak ;  he  com- 
plains, particularly  in  the  evening,  of  burning  heat  in  the  palms 
of  his  hands  and  soles  of  his  feet ;  his  skin  is  dry  and  hot ;  and 
be  suffers  from  nocturnal  sweats,  often  together  with  diarrhoea. 

This  kind  of  disturbance  is  the  usual  result  of  continued 
irritation  operating  on  a  weak  subject,  and  one  of  its  most 
common  causes  is  the  discharge  that  follows  the  opening  of  a 
chronic  abscess.  It  used  to  be  supposed  that  the  matter  occa- 
sioned the  fever  by  being  absorbed  into  the  mass  of  circulat- 
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ing  fluids^  but  this  opinion  is  now  abandoned,  and  the  effects  on 
the  system  are  attributed  to  the  irritation  which  attends  its 
secretion.  .  Though  the  expression  Hectic  Fever  is  sanctioned  hj 
long  use  and  univeisal  acceptation,  there  appears  to  be  good 
reason  for  laying  it  aside,  since  it  leads  directly  and  unayoidably 
to  erroneous  ideas  of  the  condition  which  it  is  employed  to  denote. 
Fever  implies  disturbance  of  all  the  corporeal  functions ;  but  in 
the  hectic  state,  those  of  the  stomach,  brain,  and  many  other 
parts,  remain  unaffected.  Instead  of  Hectic  Fever,  therefore,  it 
would  perhaps  be  better  to  use  the  expression  of  Hectic  Irrita- 
tion. The  effect  of  this  irritation  is  to  weaken  the  system  more 
and  more ;  at  length  fever  is  really  induced — ^the  patient  shivers 
— ^his  tongue  becomes  foul — ^he  loses  his  appetite— and  speedily 
sinks  under  the  disease. 

A  method  of  treating  chronic  abscesses  was  introduced  by 
Mr.  Abemethy,  which  has  generally  been  r^;arded  as  a  great 
improvement,  though  often  of  doubtful  expediency.  It  consisted 
in  drawing  off,  at  first,  only  part  of  the  contents  by  means  of  a 
trocar,  allowing  the  wound  to  heal  by  the  first  intention,  and  then 
repeating  the  puncture,  with  the  interval  of  two  or  three  weeks, 
until  the  collection  was  so  reduced  in  size,  that  the  cavity  could 
be  safely  laid  open  and  healed  from  the  bottom  as  an  ordinary 
abscess.  If  the  abscess  is  large,  the  patient  should  be  confined 
to  bed,  and  kept  quiet  for  some  days  previously  and  subsequently 
to  the  operation ;  for  if  these  precautions  be  disregarded,  even 
though  the  wound  should  heal  by  the  first  intention,  there  will 
be  a  risk  of  inflammation.  Care  should  be  taken  to  prevent  the 
entrance  of  air,  not  because  it  possesses  any  power  of  direct 
irritation,  but  because  it  promotes  putrefaction  of  the  remaining 
matter^  and  in  that  way  gives  rise  to  the  most  violent  disturbance. 
If  there  is  reason  to  suppose  that  the  abscess  is  connected  with 
any  incurable  disease  in  the  bones  or  elsewhere,  it  ought  not  to 
be  opened,  unless  proving  the  cause  of  pain  or  some  other  serious 
inconvenience,  since  doing  so  could  only  accelerate  the  patient's 
fiEkte,  and  bring  the  surgical  art  into  discredit  Such  abscesses 
often  exist  for  years  without  suffering  apparently  any  change,  or 
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giving  the  patient  much  inconvenience,  but  upon  being  opened 
speedily  prove  fatal. 

Sinu^  and  Fistula. 

When  an  abscess  is  seated  in  parts  of  which  the  action  is 
defective  owing  to  local  or  general  causes,  the  cavity  that  re- 
mains after  its  evacuation  does  not  contract  completely,  but 
continues  to  secrete  a  discharge,  which  is  generally  thin  and 
copious,  and  then  constitutes  what  is  called  a  Sinus.  The  surface, 
in  course  of  time,  becomes  condensed  and  smooth,  so  as  to  re- 
semble a  mucous  membrane  rather  than  the  granulated  covering 
of  an  ulcer — and  if  the  discharge  be  copious,  or  any  source  of 
irritation  exist,  lymph  is  efifused  around  the  cavity  so  as  to 
thicken  its  walls,  and  render  them  almost  of  cartilaginous  hard- 
ness. Tn  such  a  confirmed  state,  the  sinus  is  named  a  Fistula ; 
but  this  term  is  usually  confined  in  its  application  to  sinuses 
connected  with  the  natural  excretory  canals,  as  the  urethra  or 
rectum,  the  contents  of  which,  by  passing  through  the  preter- 
natural channel,  prevent  it  from  closing,  and  cause  thickening  of 
its  walls.  This  hardening,  or  callosity,  was  formerly  thought  to 
depend  on  a  morbid  disposition  of  the  pai%  and  to  require  extir- 
pation as  an  essential  step  to  the  patient's  recovery.  The  opera- 
tions practised  on  this  principle  were  extremely  severe,  and  one 
of  the  great  improvements  derived  from  the  more  enlightened 
pathology  of  modem  surgery  is  their  entire  disuse,  in  this 
country  at  least  It  is  now  found  to  be  suflBcient  for  remedying 
the  induration  to  remove  the  cause  of  irritation  that  induced  it, 
the  methods  of  doing  which  will  be  explained  hereafter,  in  con- 
nection with  the  different  regions  of  the  body  which  are  apt  to 
become  the  seat  of  fistula. 

In  treating  sinuses,  the  objects  are  to  promote  granulating 
action  on  their  surface,  and  to  press  their  sides  together.  They 
are  not  healed  hyJUling  up  any  more  than  the  original  cavity  of 
the  abscess,  but  contract  until  they  become  obliterated,  or  close 
more  directly  by  union  of  the  opposite  surfaces. 

Great  care  must  be  taken  to  avoid  confining  the  dischai^e  of 
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the  sinus^  since,  if  prevented  &om  escaping,  it  distends  the  sides 
of  the  cavity;  and,  for  the  same  reason,  it  is  always  proper  to 
afford  the  matter  a  dependent  opening  for  its  escape,  either  by 
enlarging  the  one  aheady  existing,  or  mating  a  new  one.  The 
most  effectual  method  of  proceeding  is  to  lay  open  the  cavity 
throughout  its  whole  extent  by  incision ;  and  it  is  sometimes 
necessaiy  to  resort  to  this  practice  when  milder  measures  have 
failed,  or  the  result  of  experience  in  similar  cases  authorises  the 
suigeon  to  dispense  with  their  trial.  The  patient,  by  means  of 
nourishing  food,  together  with  all  the  other  adjuvants  to  the  re- 
covery of  general  health,  should,  so  far  as  possible,  remedy  weak- 
ness of  action  in  the  system,  if  there  seems  to  be  any  fault  in 
this  respect  It  is  at  all  times  of  great  consequence  to  prevent 
motion  of  the  part  affected.  If  the  sinus  is  connected  with  any 
incorable  disease,  such  as  a  carious  bone  that  cannot  be  removed, 
or  a  malignant  degeneration  of  the  texture  cancered,  any  severe 
measures  would  be  obviously  improper,  and  only  those  of  the 
most  soothing  kind  shoidd  be  employed,  with  the  view  of  afford- 
ing that  palliation  which  is  all  the  case  admits  of. 
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CHAPTEE    VIL 
DISEASED    NUTRITION. 

Tumours. 

By  Diseased  Nutrition  is  understood  an  action  of  the  capillary 
vessels,  which,  instead  of  preserving  the  tissue  concerned  in  a 
natural  condition,  increases  its  size  or  alters  its  texture.  The 
morbid  growths  thus  residting  constitute  the  principal  division  of 
a  most  important  class  of  surgical  diseases,  which  are  named 
Tumours.  The  term  tumour  implies  enlargement  of  a  part  of  the 
body  beyond  its  natural  dimensions,  which  may  be  owing  to  the 
efifusion  or  accumulation  of  fluids,  as  in  hydrocele ;  the  displace- 
ment of  organs,  as  in  hernia ;  or  morbid  growths,  as  in  wens. 

Morbid  growths  include  simple  enlargements  of  the  natural 
tissues,  such  as  exostosis, — conversion  of  them  into  textures 
foreign  to  the  healthy  constitution  of  the  body,  such  as  cancer 
of  the  breast, — and  the  development  of  entirely  new  formations, 
such  as  fibrous  tumours.  Mr.  Abemethy  used  the  term  tumour 
as  synonymous  with  morbid  growth,  and  restricted  its  appli- 
cation *'to  such  swellings  as  arise  from  some  new  production, 
which  made  no  part  of  the  original  composition  of  the  body. " 
As  this  would  exclude  many  important  enlaigements  of  natural 
tissues  which  constitute  tumours  very  deserving  of  attention, 
the  more  comprehensive  definition  that  has  just  been  stated 
seems  to  be  preferable. 

Morbid  growths  occur  in  almost  every  part  of  the  body,  but 
the  glands  and  subcutaneous  tissue  are  their  most  frequent  seats. 
They  are  very  variable  in  the  rapidity  and  extent  of  their  increase, 
but,  generally  speaking,  grow  quickly  in  proportion  to  their  size  ; 
and  other  things  being  equal,  usually  enlai^e  most  vigorously 
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when  their  sitiiatioii  is  dependent  Anything  that  irritates^  or 
tends  to  inflame  them,  promotes  their  increase ;  and  opposite  cir- 
cumstances are  attended  with  opposite  effects ;  rest»  low  diet  cold 
applications,  and  leeches,  lessen  the  activity  of  their  enlargement 

When  inflammation  attacks  a  morbid  growth,  it  either  termi- 
nates in  resolution  or  mortification,  or  leads  the  way  to  some  of 
the  actions  which  have  been  described.  But  whatever  the  action 
may  be,  it  almost  invariably  proceeds  in  a  peculiar  sort  of 
manner,  so  as  to  prevent  a  cure,  or  any  satisfactory  termination. 
Morbid  growths  deserve  great  attention,  not  only  on  account  of 
the  distressing  consequences  which  thus  ensue,  but  also  in  rq;ard 
to  the  deformity  and  inconvenience  which  they  occasion  directly 
by  their  presence.  They  may  be  removed  in  three  ways, — viz., 
by  absorption,  mortification,  and  excision.  In  order  to  determine 
on  the  choice  of  these  means,  and  execute  them  properly,  it  is 
necessary  to  be  acquainted  more  particularly  with  the  different 
kinds  of  morbid  growths. 

Mr.  Abemeth/s  arrangement  and  nomenclature  of  tumours 
used  to  be  generally  adopted.  He  divided  them  into  Sarcomatous 
and  Encysted ;  the  former  being  solid ;  the  latter  composed  of  a 
cyst  containing  matters  of  variable  consistence. 

Of  late  years,  the  microscopical  investigation  of  morbid 
growths  has  been  pursued  with  great  assiduity,  in  expectation  of 
its  affording  better  characters  for  discrimination  than  those 
appreciable  by  simple  inspection.  But  the  hopes  thus  enters 
tained  have  been  very  imperfectly  realized,  in  consequence  of  the 
variations  connected  with  diversity  of  texture ;  and  it  must  be 
confessed  that  little,  if  any,  practical  advantage  has  been  obtained 
from  this  source — ^while  the  trust  reposed  in  it,  by  withdrawing 
attention  firom  the  diagnostics  presented  by  the  sensible  qualities, 
attendant  circumstances,  and  histories  of  tumours,  has  in  many 
cases  led  to  the  most  serious  mistakes.  It  is  not  impossible  that 
the  microscope  may  yet  penetrate  the  obscurity  which  now 
renders  its  observations  so  uncertain ;  and  then  the  distinctive 
characters  hitherto  in  use  may  be  safely  laid  aside.  But  in  the 
meanwhile,  I  believe  that  a  surgeon  will  best  discharge  the  duty 
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which  he  owes  to  his  patients,  by  endeavouring  to  make  him- 
self independent  of  any  such  assistance,  by  careful  study  of 
the  sensible  characters.  In  doing  so  it  will  be  necessary  for 
him  to  recollect  that  the  different  and  even  remarkable  seats  of 
morbid  growths  are  apt  to  approximate  each  other  by  a  gradual 
transition,  which  frequently  renders  it  difficult  to  draw  a  line 
of  distinction  between  them. 

Simple  Sarcoma. 

Of  all  morbid  growths,  the  simplest  and  apparently  most  akin 
to  the  natural  structure,  is  that  which  has  been  named  Simple  or 
Vascular  Sarcoma.  It  seems  to  be  chiefly  composed  of  accumu- 
lated cellular  tissue  and  blood-vessels.  It  sometimes  exists  as  an 
independent  tumour ;  but  more  frequently  constitutes  what  are 
called  simple  enlargements  of  natural  parts,  as  the  testicle,  or 
thyroid  gland.  It  produces  little  inconvenience,  except  what  pro- 
ceeds from  its  bulk ;  and  is  recognised  by  negative  characters, — 
that  is,  by  not  manifesting  the  peculiarities  which  distinguish  the 
other  kinds  of  morbid  growth. 

Of  all  tumours,  this  is  the  one  which  yields  most  readily  to 
means  that  promote  absorption ;  and  these,  accordingly,  are  chiefly 
employed  in  its  treatment.  Of  local  applications,  blistere  and 
stimulating  lotions,  with  ointments  containing  mercury,  iodine, 
and  the  hydriodate  of  potass,  are  the  most  useful, — ^more  or  less 
pressure  being  at  the  same  time  applied.  Mercury  and  iodine 
are  also  very  serviceable  when  administered  internally  so  as  to 
afiect  the  system,  care  being  taken  that  their  use  is  not  pushed 
too  far  so  as  to  injure  the  patient's  health.  If  the  tumour  during 
the  treatment  becomes  red  or  painful,  a  few  leeches  should  bo 
applied ;  and  the  utmost  care  is  to  be  taken  throughout^  that  the 
patient's  secretions  are  duly  performed.  In  this  way,  chronic 
enlargements  of  the  glands,  and  simple  sarcomatous  growths  exist- 
ing independently,  may  sometimes  be  dispersed.  Should  they 
prove  obstinate,  and  occasion  much  inconvenience  or  deformity, 
the  best  method  of  removing  them  is  excision,  if  the  circumstances 
of  the  case,  as  to  the  situation  and  connections  of  the  tumour,  do 
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not  forbid  it  Some  attempts  have  been  made  to  anest  the 
morbid  nutritiye  action,  or  caoae  alonghing  of  the  maaa  proceed- 
ing from  it,  by  tying  one  or  more  of  the  nutrient  arteries ;  but 
experience  on  this  subject  has  hitherto  been  very  limited  and 
unsatisfEtctory. 

Under  the  head  of  fiimple  Sarcoma  may  be  arranged  the  ex- 
ctescences  named  Wart,  and  Polypus.  The  former  is  a  growth 
from  the  skin,  the  latter  from  the  mucous  membranes  In  both, 
the  natural  textures  appear  to  be  rather  pretematuraUy  extended, 
with  more  or  less  softening  and  relaxation  of  the  structure,  than 
subjected  to  any  d^eneration  or  morbid  alteration  of  composition* 
Warts  are  met  with  most  frequently  on  the  hands,  and  on  the 
thin  skin  which  surrounds  the  outlets  of  the  body — as  the  eye- 
lids»  lips,  and  prepuce.  It  must  be  here  remarked,  however,  that 
most  of  the  excrescences  on  the  tace^  which  are  usually  designated 
warts,  really  possess  an  entirely  different  nature,  being  altogether 
new  formations  which  have  nothing  in  common  with  the  growth 
under  consideration,  except  some  resembknce  of  form,  and  require 
to  be  carefully  distinguished,  since  the  treatment  which  is  proper 
for  the  one  sort  proves  most  injurious  when  applied  to  the  other. 

Warts  admit  of  removal  by  the  action  of  stimulants,  such  as 
strong  acetic  add,  or  the  concentrated  solution  of  sulphate  of  cop- 
per ;  also  by  caustic,  the  ligature,  and  the  knife  or  scissors.  The 
first  and  last  mentioned  means  are  the  best  for  the  purpose — the 
fonn^  being  employed  when  the  growth  possesses  a  soft  con- 
sistence and  broad  base,  the  latter  when  it  is  firm  and  prominent 

Polypus  is  a  growth  of  softer  consistence,  but  varies  con- 
siderably in  this  respect  according  to  the  part  from  which  it 
proceeds.  The  lining  membranes  of  the  nose  and  uterus  arc 
its  most  frequent  seat ;  and  next  to  them  the  rectum  may  be 
mentioned  It  has  usually  a  grayish-yellow  colour,  and  possesses 
little  vascularity,  with  still  less  sensibility.  The  inconvenience 
caused  by  its  presence  is  chiefly  of  a  mechanical  nature,  but 
nevertheless  often  sufficiently  distressing. 

The  treatment  is  either  palliative  or  radical — the  former  con- 
sisting in  the  use  of  astringent  applications,  and  tlie  latter  in 
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removal  by  evulsion,  ligature,  or  excision.  The  expression  poly- 
pus, like  that  of  wart,  is  often  loosely  and  inaccurately  employed 
to  denote  growths  of  a  totally  different  character,  merely  from 
their  occupying  the  same  situation. 

Adenoid  Sarcoma. 

Under  this  title  may  be  comprehended  growths  resembling 
secreting  glands  in  their  structure,  but  varjdng  in  density  from 
that  named  Fibrous  by  anatomists,  to  the  softer  consistence  of 
some  glandular  textures,  as  that  of  the  pancreas.  They  usually 
possess  a  nodulated,  or  what  mineralogists  call  a  botiyoidal  sur- 
face, and  a  compact  homogeneous  consistence,  with  the  exception 
of  small  cells^  variable  in  size  and  number;  they  are  of  a 
yellowish  or  gray  colour ;  and  are  enclosed  in  a  capsule,  which 
separates  them  from  the  surrounding  parts.  They  are  met 
with  in  all  parts  of  the  body,  but  occur  most  frequently  in 
the  vicinity  of  the  parotid  and  mammary  glands,  which  they 
compress,  and  thus  cause  to  be  diminished  by  absorption,  so 
as  at  last  sometimes  to  occupy  their  place,  and  appear  to 
superficial  observers  a  morbid  degeneration  of  the  glands 
themselves.  They  are  seldom  attended  with  any  inconvenience 
except  what  their  size  occasions,  but  occasionally  become 
the  seat  of  uneasy  sensations ;  they  are  not  prone  to  any  other 
action  than  that  of  their  own  nutrition ;  and  after  attaining  a 
certain  magnitude,  remain  stationary,  but  in  the  course  of  time 
are  apt  to  assume  a  more  troublesome  disposition. 

The  only  efficient  treatment  is  removal  by  the  knife,  and  this 
in  general  may  be  easily  done.  The  incision  should  be  made 
freely  through  the  integuments,  and  fairly  down  to  the  substance 
of  the  tumour ;  and  in  detaching  the  cellular  connections,  tlie 
knife  should  be  directed  upon  the  surface  of  the  growth,  since  it 
may  be  cut  with  impunity,  while  the  neighbouring  parts  by 
doing  so  are  protected  froni  injury. 

Adipose  Sarcoma, 
One  of  the  most  common  solid  tumours  is  that  which  has 
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Teiy  properly  been  named  the  Adipose,  or  Fatty  Growth.  The 
appearance  of  its  stmctoie  is  precisely  what  the  title  indicates, 
and  bears  the  closest  resemblance  to  that  of  the  ordinary  sub- 
cutaneous bt  It  is  generally  of  a  somewhat  darker,  though 
sometimes  <^  a  lighter  yellow  colour,  and  not  so  granular;  it  is 
surrounded  by  a  thin  capsule,  which  keeps  it  distinct  from  the 
neighbouring  parts,  unless  they  happen  to  be  pressed  together  by 
the  patient's  clothes  or  otherwise,  when  adhesions  occur  between 
them ;  it  is  generally  of  a  more  irregular  form  than  would  be 
supposed  from  its  appearance  while  covered  by  the  integuments^ 
and  frequently  sends  out  long  processes  in  various  directiona 
The  skin  covering  such  tumours  is  not  discoloured,  but  usually 
shews  some  inequalities  of  surfiEU^e,  corresponding  with  the  lobules 
of  the  growth.  The  adipose  sarcoma  occurs  in  every  part  of  the 
body,  and  at  all  periods  of  life,  but  is  most  frequently  met  with 
under  the  int^uments  of  the  trunk  in  young  females,  and 
middle-aged  people  of  both  sexes.  There  are  frequently  more 
than  one  tumour  in  the  same  person.  It  tends  to  increase 
according  to  the  principles  already  explained,  and  occasionally 
attains  a  monstrous  size,  so  as  to  weigh  ten,  fourteen,  or  even 
twenty-seven  poxmds,  which  was  the  weight  of  one  removed  frt)m 
the  parietes  of  the  abdomen  by  Sir  A.  Cooper.  It  generally 
occasions  no  inconvenience  except  what  is  caused  by  its  bulk,  but 
sometimes  becomes  the  seat  of  uneasy  sensations,  and  weakens,  in 
some  way  not  yet  explained,  the  voluntary  action  of  the  neigh- 
bouring musclea  It  is  not  prone  to  any  morbid  action  or  de- 
generation, but  has  in  some  cases  been  found  altered  in  this  way. 
In  treating  adipose  sarcoma,  it  is  found  that  the  means  which 
promote  absorption  have  little  or  no  effect,  and  that  excision  is 
the  only  mode  of  afibrding  the  patient  relief,  unless  the  tumour 
happens  to  have  a  very  narrow  neck,  when  the  litagure  may  be 
employed,  but  not  so  advantageously  as  the  knife,  since  the  root 
or  part  seated  under  the  skin  necessarily  remains,  and  is  apt  to 
prove  the  source  of  a  future  growth.  The  capsule  which  sur- 
rounds the  growth  hardly  adheres  to  it,  except  in  the  circumstance 
above  mentioned  of  having  been  subjected  to  pressure,  so  that 
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the  dissection  is  extremely  easy  and  readily  performed.  The 
incision  should  be  made  freely  down  to  the  substance  of  the 
tumour,  which  is  then  to  be  drawn  outwards  and  detached  from 
the  cellular  connections  by  repeated  applications  of  the  knife 
directed  upon  its  surface.  The  finger-like  processes,  often  sent 
out  on  different  sides,  must  be  carefully  disengaged  in  the  same 
way  from  the  sort  of  sheaths  in  which  they  lie,  by  alternately 
gently  pulling  and  slightly  scarifying  them. 

Fibro-cartilagirious  Sarcoma. 

The  consistence  of  this  tumour,  as  may  be  inferred  from  its 
title,  is  softer  than  that  of  cartilage,  to  which  it  bears  most 
resemblance.  It  frequently  occurs  in  connection  with  the  tissue, 
sometimes  growing  out  in  a  distinct  mass  which  is  called  an 
Enchondroma,  and  on  other  occasions  expanding  the  bone  into 
spicular  processes,  or  an  imperfect  shell  containing  the  morbid 
growth,  which  is  then  named  osseous  Osteo-sarcoma.  Timiours  of 
this  kind  are  also  met  with  in  other  textures,  as  the  muscular,  but 
wherever  seated  admit  of  remedy  only  by  removal,  and  this  may 
in  general  be  done  with  a  good  prospect  of  permanent  recovery. 

Cystic  Sarcoma, 

Tumours  are  occasionally  met  with,  which,  when  divided, 
exhibit  a  cellular  structure,  the  compartments  being  extremely 
variable  in  their  relative  as  well  as  absolute  size,  and  in  the 
nature  of  their  contenta  Sometimes  they  are  perfectly  fluid,  at 
other  times  viscid  or  glairy,  and  their  colour  is  of  every  kind, 
though  most  frequently  yellow  or  white.  Different  cells  of  the 
same  tumour  often  have  dissimilar  contents.  Sometimes  the 
tumour  is  entirely  composed  of  cysts,  at  other  times  a  variable 
proportion  of  solid  substance  is  interposed  between  them,  and 
tliis  possesses  the  characters  of  fibrous  sarcoma. 

This  Cystic  Sarcoma,  as  it  is  called,  tends  to  increase,  and 
does  not  appear  to  have  any  limits  to  the  size  which  it  may 
attain,  as  may  be  seen  in  the  case  of  ovarian  dropsy,  which  dt»- 
pends  upon  the  great  development  of  a  cystic  structure  in  the 
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ovaiy.  It  is  not  prone  to  degeneration,  and  does  not  occasion 
almost  any  uneasiness,  except  by  its  bulk,  causing  deformity, 
impeding  the  movements  of  the  patient,  or  pressing  injuriously 
on  important  organs.  It  occurs  most  frequently  in  glandular 
structures,  especially  the  ovaries,  testicles,  and  mamma,  but  is 
also  occasionally  observed  under  the  integuments  of  the  trunk, 
more  particularly  the  upper  part  of  it,  and  rarely  on  the  limbs. 
It  is  recognised  by  its  imperfect  fluctuation  and  bluish  colour. 

The  only  treatment  that  this  growth  admits  of  with  advantage 
is  excision,  which  is  effected  with  very  diflTerent  degrees  of  facility, 
according  to  circumstances.  K  the  tumour  be  seated  in  a  texture 
of  limited  extent,  such  as  the  mamma,  it  may  be  very  readily 
removed  But  if  it  commences  simply  in  the  cellular  texture,  it 
is  apt  to  spread  so  widely,  and  contract  such  adhesions,  as  to 
render  an  efiTectual  operation  very  difficult,  or  even  impracticable. 
In  such  situations,  it  is  therefore  the  duty  of  the  surgeon  to  press 
upon  the  patient  the  propriety  of  early  extirpatioiL 

Carcinomatom  Sarcoma. 

The  morbid  structure  which  is  designated  Carcinoma,  is  dis- 
tinguished  by  its  great  fimmess.  and  almost  cartilaginous  hardness, 
whence  it  used  to  be,  and  still  is,  occasionally  called  Scirrhus. 
The  dense  texture  which  characterises  carcinoma  does  not  con- 
stitute a  imiform  homogeneous  mass,  but  has  numerous  interstices 
which  are  fiUed  with  a  yellow  or  brownish-gray  friable  substance, 
and  it  is  generally  extended  in  the  form  of  diverging  bands  which 
spread  into  the  neighbourhood.  When  the  disease  occurs  in  an 
organ  of  limited  extent,  as  a  lymphatic  gland,  it  does  not  tend  to 
diffuse  itself  beyond  the  confines  of  the  part  concerned,  the  struc- 
ture of  which  it  affects  more  uniformly  than  when  seated  in  a 
tissue  less  distinctly  bounded  As  the  disease  proceeds,  however, 
it  at  last  breaks  through  this  obstacle,  and  then  spreads  as  has 
been  already  described  The  carcinomatous  action  extends  itself 
in  a  different  way  also,  namely,  along  the  absorbent  vessels  and 
glands  of  the  part  originally  affected  It  would  seem,  in  general, 
to  take  this  course  more  readily  than  to  pass  directly  from  one 
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tissae  to  another.  As  to  the  mode  in  which  the  morbid  action 
is  transmitted  along  the  absorbents,  there  exists  a  difiference  of 
opinion — some  thinking  that  matter  must  be  conveyed  through 
the  vessels ;  others  that  the  mere  irritation  of  the  disease,  pro- 
pagated along  the  coats  of  the  lymphatics,  is  sufficient  to  account 
for  the  sympathetic  affection  of  the  parts  in  question.  The  fact 
is  certain  that  glands,  in  the  course  of  the  absorbents  leading 
from  a  carcinomatous  tumour,  are  often  thoroughly  tainted, 
though  the  original  mass  remains  solid,  and  contains  no  fluid 
matter  in  its  interstices. 

Carcinoma  occurs  most  frequently  in  glandular  or  secreting 
structures,  and  the  mamma,  lips,  skin,  tongue,  stomach,  and 
uterus,  may  be  mentioned  as  its  most  common  seats.  It  seldom 
commences  in  people  below  middle  age,  and  from  forty  to  fifty 
may  be  mentioned  as  its  favourite  time  of  attack ;  but  it  is  occa- 
sionally observed  in  persons  much  younger  than  this,  even  in 
those  who  are  not  more  than  twenty  or  thirty.  I  am  not  aware 
of  its  having  been  ever  met  with  before  puberty.  The  predis- 
position of  parts  to  carcinomatous  action  seems  to  be  increased 
by  their  suffering  chronijc  enlargement  and  induration ;  and  the 
disease  is  generally  called  into  existence  by  some  irritation  either 
direct  or  indirect.  Of  the  former,  blows  and  bruises  may  be 
mentioned  as  those  most  frequently  concerned,  and  of  the  latter, 
suppression  of  habitual  secretiona  The  cessation  of  the  men- 
strual discharge,  though  a  natural  event,  almost  always  occasions 
more  or  less  disturbance  of  the  system ;  and  this  occurring  at  a 
period  of  life  when,  other  things  being  equal,  the  tendency  to 
carcinomatous  action  seems  to  be  strongest,  has  been  thought  to 
exert  great  influence  in  exciting  the  disease.  The  disposition  to 
the  morbid  action  is  sometimes  so  strong,  that  it  begins  without 
any  local  cause,  and  is  then  apt  to  occur  in  more  parts  of  the 
body  than  ona  The  patient  usually  betrays  the  unhealthy  ten- 
dency by  a  peculiar  greenish-yellow  complexion,  and  anxious 
expression  of  countenance. 

The  characteristic  symptoms  of  carcinoma  are  hardness  and 
pain.     The  hardness  exceeds  that  of  any  natural  texture,  except 
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bone  and  cartilage.  The  pain  is  usiijally  of  a  lancinatiiig  or 
darting  kind,  not  constant,  but  attacking  the  patient  by  fit& 
Sometimes  it  is  described  as  hot  or  burning,  and  is  then  nsoally 
more  fixed. 

Carcinoma  tends  to  inflame  and  nlcerate.  If  the  skin  is 
affected,  this  takes  place  on  the  surface,  in  which  a  breach  opens, 
and  gradually  extend&  IS  the  disease  be  more  deeply  seated,  an 
abscess  is  formed  within  it,  which  discharges  its  contents,  and 
leaves  a  cavity  ready  to  take  on  the  same  sort  of  action  as  the 
ulcer  which  is  established  in  the  other  way.  In  both  cases  the 
ulcer  makes  no  advance  towards  reparation,  but  proves  truly 
specific  and  incorrigible,  and  is  named  a  Cancer.  The  process  is 
occasionally  reversed,  the  morbid  formation  taking  place  round 
a  sore,  which  in  the  first  instance  does  not  present  any  malig- 
nant character&  The  base  and  edges  of  cancer  are  of  course 
extremely  hard,  since  the  excavation  is  formed  in  a  carcino- 
matous mass.  The  ulcer  is  very  irregular  in  the  shape  of  its 
margin  and  surface ;  sometimes  it  is  deep,  and  as  if  scooped  out 
of  the  part;  at  other  times,  cauliflower-looking  excrescences  rise 
from  it,  and  hang  over  the  edge.  The  discharge  is  generally 
profuse,  bloody,  and  fetid.  The  pain  is  usually  incessant,  and  of 
various  kinds,  but  sometimes  gives  very  little  trouble.  The 
patient  loses  appetite  and  sleep;  complains  of  wandering  pains 
and  weakness  of  the  limbs ;  becomes  gradually  exhausted;  and 
at  last  dies»  in  general  rather  suddenly,  before  the  period  which 
might  have  been  expected  from  the  progress  of  the  disease.  The 
rapidity  of  its  course  varies  greatly,  a  few  months  being  some- 
times sufficient  for  its  reaching  a  fatal  termination;  while  in 
other  cases  it  exists  for  years  with  little  change,  or  even  remains 
stationary  altogether. 

The  treatment  of  carcinoma  in  its  different  stages  has  engaged 
more  attention  than  perhaps  that  of  any  other  surgical  disease ; 
and  it  has  been  repeatedly  believed  that  means  of  correcting  the 
morbid  action  were  discovered  More  careful  observation  has 
tmiformly  proved  these  expectations  to  be  fiEJlacious:  and  it 
must  be  admitted,  that,  so  far  as  we  know  at  present,  there  is  no 
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cure  for  carcinoma  except  extirpation.  Much  may  perhaps  be 
done  in  the  way  of  prevention,  by  protecting  those  parts  of  the 
body  most  subject  to  the  disease  from  the  influence  of  irritation, 
at  that  period  of  life  when  the  disposition  to  it  exists  most 
strongly.  Tranquillity  of  body  and  mind,  regularity  in  the  secre- 
tions, and  moderate  diet,  conduce  to  the  same  effect.  Tlie  pain 
of  cancer  may  be  soothed  by  opiates,  used  both  externally  and 
internally.  Hemlock  poultices,  lotions  and  ointments  of  acetate 
of  lead,  carbonate  of  iron,  various  preparations  of  arsenic,  pressure, 
and  an  endless  catalogue  of  applications,  might  be  mentioned,  as 
having  been  more  or  less  confided  in  for  correcting  the  diseased 
action,  and  instituting  a  healing  one.  They  sometimes  afford 
temporary  relief,  but  never  effect  any  permanent  alteration  to 
the  better.  The  only  proceeding  that  desen^es  at  all  to  be 
considered  a  remedy  for  carcinoma,  is  removal  of  the  morbid 
structure. 

This  may  be  done  sometimes  by  caustics,  such  as  sulphuric 
acid  and  the  chloride  of  zinc,  applied  in  substance  or  formed  into 
a  paste  ;  but  these  means  are  very  apt  to  destroy  the  disease  only 
partially,  and  consequently  do  harm  instead  of  good,  by  exciting 
greater  activity  in  the  portion  that  remains.  The  knife  or 
scissors  effect  the  extirpation  most  easily  and  securely.  It  would 
be  subjecting  the  patient  to  useless  pain,  and  bringing  surgery 
into  discredit,  to  attempt  extirpation  in  cases  where  the  extent 
or  connections  of  the  disease  prevented  its  complete  removal  It 
is  also  incumbent  on  the  surgeon  to  search  very  carefully  for 
glands  in  the  course  of  the  absorbents  that  may  have  become 
affected,  since  it  appears  that  the  result  of  operations  for  carci- 
noma, when  the  glands  are  affected,  is  almost  invariably  imsatis- 
factoiy,  however  perfectly  they  may  seem  to  be  taken  away. 
The  reason  of  this  probably  is,  that  the  glands  do  not  participate 
in  the  disease,  unless  the  system  be  strongly  disposed  to  it,  and 
consequently  their  removal,  however  freely  and  effectually 
executed,  cannot  prevent  the  patient's  relapse.  In  performing 
the  operation,  it  is  not  sufficient  to  take  away  the  mere  indurated 
mass,  as  the  surrounding  parts  are  always  more  or  less  vitiated 
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in  their  disposition.  If  the  disease  is  seated  in  a  distinct  oigan, 
the  whole  of  it  ought  always  to  be  removed,  however  small  the 
part  which  is  actually  affected  may  be ;  and  when  the  tissue 
concerned  is  not  in  this  way  circumscribed,  the  knife  should  be 
carried  as  wide  as  possible  from  the  tumour. 

Med^Jlary  Saroomcu 

The  title  of  Cerebriform  is  perhaps  more  correct  than  that  of 
Medullary,  to  designate  the  species  of  sarcoma  which  is  now  to 
be  considered ;  but  as  the  general  acceptation  of  the  latter  term 
has  folly  sanctioned  its  use,  there  would  be  no  advantage  in 
attempting  a  change. 

The  medullaiy  ^growth  bears  a  close  resemblance  to  the  sub- 
stance of  bfain,  not  only  in  appearance,  but  also  in  chemical 
composition.  When  divided,  it  seems  as  if  composed  of  irr^ular 
masses,  enclosed,  and  separated  from  each  other  more  or  less 
completely  by  thin  membranous  septa,  which  become  more 
obvious  after  the  soft  pulpy  mass  is  removed  by  maceration,  or 
the  action  of  alkalies.  The  consistence  of  the  tumour,  though  in 
general  pretty  nearly  that  of  the  brain,  is  sometimes  much 
denser ;  at  other  times  more  approaching  fluidity  than  the  natu- 
ral state  of  this  tissue  Its  colour,  also,  is  subject  to  much 
variety,  from  almost  pure  white  to  the  darkest  red, — ^the  differ- 
ence in  this  respect  seeming  to  depend  on  the  quantity  of  blood 
which  circulates  through  the  growth,  or  is  effused  into  its  inter- 
sticea  The  proportion  of  blood  is  sometimes  so  greats  that  the 
tumour,  when  divided,  resembles  a  coagulum;  but  more  fre- 
quently it  exhibits  merely  spots  or  blotches^  irr^ularly  inter- 
spersed through  the  substance  of  the  mass. 

Occasionally,  but  not  frequently,  this  morbid  growth  appears 
in  the  form  of  a  cyst,  the  parietes  of  which,  though  of  little 
thickness,  are  composed  of  the  cerebriform  structure,  while  the 
cavily  is  occupied  by  clear  serous  fluid,  usually  of  a  greenish 
colour.  It  is  then  apt  to  be  mistaken  for  distention  of  a  bursa 
or  an  abscess ;  especially  as  the  most  common  seat  of  the  disease 
in  this  form  is  the  upper  and  inner  part  of  the  thigh. 
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Medullary  sarcoma  may  occur  in  any  tissue  of  the  body,  but 
originates  most  frequently  in  the  bones,  testicle,  mamma»  and 
eye ;  next  to  which  the  subcutaneous  cellular  texture,  brain,  and 
lymphatic  glands,  are  the  most  common  seats  of  its  commence- 
ment. Like  carcinoma,  it  extends  both  into  the  neighbouring 
parts  and  along  the  absorbents.  It  occurs  at  all  ages,  but  is 
most  frequently  met  with  in  infants,  and  adults  between  twenty 
and  forty.  It  is  recognised  by  its  soft  semi-fluctuating  con- 
sistence, which  is  sometimes  veiy  apt  to  make  the  swelling  be 
regarded  as  depending  on  the  presence  of  a  fluid.  The  superficial 
veins  become  very  much  enlarged;  but  as  they  do  so,  though 
hardly  to  the  same  extent,  in  nearly  all  chronic  enlargements, 
this  diagnostic  mark  must  be  considered  merely  as  a  corrobora- 
tion of  the  more  positive  evidence  which  is  afforded  by  the  con- 
sistence, situation,  and  history  of  the  tumour.  The  pain  that 
attends  it  is  extremely  uncertain,  being  in  some  cases  very  severe, 
in  others  hardly  perceptibla 

This  morbid  growth,  after  attaining  a  certain  size,  tends  to 
open  and  protrude  the  soft  substance  composing  it  It  does  so 
by  sloughing,  the  formation  and  evacuation  of  an  abscess,  or 
simply  ulceration.  In  whichever  of  these  ways  the  bursting,  as 
it  is  called,  takes  place,  the  integuments  covering  the  tumour 
first  become  red  and  adherent,  then  the  breach  is  established,  the 
substance  of  the  tumour  presents  itself  to  view,  and  fungous 
excrescences  usually  shoot  out  from  the  cavity.  The  discharge 
that  ensues  is  always  profuse,  and  generally  veiy  thin,  excessively 
fetid,  and  occasionally  bloody.  In  some  cases,  pure  blood  is 
efibsed  from  time  to  time  in  considerable  quantity ;  and  hence, 
Mr.  Hay  of  Leeds,  who  first  gave  a  general  description  of  the 
disease,  named  it  Fungus  Hcematodes.  This  term  cannot  be 
applied  with  propriety,  and  leads  to  much  confusion,  because  the 
fungous  protrusions  of  medullary  sarcoma  do  not  always,  or  even 
generally,  bleed,  while  a  bleeding  fungus  may  appear  without 
being  preceded  by  the  medullary  formation.  There  is  nothing 
peculiar  in  the  texture  of  such  bleeding  excrescences  ;  and  if  the 
term  fungus  hamcUodes  be  retained,  it  should  have  its  use  con- 
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fined  to  express  simply  the  fact  of  there  being  a  fungous  pro- 
trusion from  which  blood  issuea 

Medullaiy  sarcoma,  in  its  advanced  stage,  is  attended  with  a 
greenish-yellow  complexion,  and  general  emaciation.  IS  allowed 
to  proceed,  it  sooner  or  later  destroys  the  patient  by  gradual  ex- 
haustioa  The  rapidity  of  its  course,  like  that  of  carcinoma,  is 
extremely  variable,  and  cannot  be  foretold  according  to  any  data 
with  which  we  are  as  yet  acquainted.  The  treatment  of  this  dis- 
ease is,  in  general,  very  unsatisfactory.  All  local  applications 
and  internal  remedies  are  admitted  to  be  totally  useless,  and  the 
only  mode  of  affording  relief  is  excision ;  while,  owing  to  the 
tendency  of  the  morbid  action  to  diffuse  itself  into  the  neighbour- 
ing parts,  whatever  be  their  nature  or  texture,  as  well  as  the 
taint,  or  unhealthy  disposition  of  the  system,  the  operations  for 
this  purpose  are  very  often  followed  by  relapsa  Unless,  how- 
ever, the  case  does  not  permit  complete  ablation  of  the  tumour, 
or  there  should  be  indications  of  the  disease  existing  in  other 
r^ions  of  the  body,  or  the  pulse  is  quickened  by  the  local  irrita- 
tion— ^in  which  case,  so  far  as  I  have  observed,  recovery  hardly 
ever  follows  an  operation — ^it  is  the  duty  of  the  surgeon  to  give 
the  patient  the  benefit  of  the  chance  that  is  thus  afforded ;  and, 
of  course,  the  sooner  that  this  is  done  the  better,  after  the  nature 
of  the  malady  has  been  ascertained.  The  prospect  of  permanent 
relief  seems  most  favourable  when  the  disease  is  seated  in  the 
testicle  or  bones,  and  most  hopeless  when  the  eyeball  is  affected. 

Nearly  connected  with  this  kind  of  growth  is  that  which  has 
been  named  Melanosis.  The  title  was  applied  by  Laennec  to 
tumours  possessing  the  same  soft  brain-like  structure,  but  differ- 
ing in  regard  to  their  colour,  which,  instead  of  being  white,  was 
either  dark  brown,  or  black.  In  other  respects,  the  diseases 
resemble  each  other  so  closely  as  hardly  to  require  separate 
designations,  affecting  the  same  parts,  following  the  same  course, 
and  requiring  the  same  treatment  It  may  be  remarked,  how- 
ever, that  the  morbid  tendency,  as  shewn  by  extension,  repro- 
duction, or  simultaneous  formation  at  distant  parts  of  the  body, 
is  not,  in  general,  nearly  so  active  in  the  melanotic  as  in 
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the  ordinary  form  of  cerebriform  sarcoma,  and  that  the  prospect 
of  benefit  from  removal  by  operation  is  consequently  not  so 
unfavourabla 

Scrofulous  Sarcoma. 

The  morbid  formation  usually  called  Scrofula,  presents 
different  appearances^  according  to  the  tissue  affected.  In 
general,  it  constitutes  rounded  masses  or  tubercles,  as  they  are 
named,  which  consists  of  a  grayish-yellow,  gritty,  semi-organised- 
looking  substance.  It  sometimes  is  not  condensed  and  circum- 
scribed in  this  way,  but  exists  in  a  diffused  state,  so  as  to  produce 
more  or  less  change  in  the  structure  concerned.  In  the  bones,  it 
is  confined  to  the  cancellated  texture,  the  interstices  of  which 
it  fills.  In  the  synovial  membrane  it  produces  a  remarkable 
thickening,  softening,  and  conversion  into  a  sort  of  gelatinous 
consistence.  In  the  lungs,  lymphatic  and  mesenteric  glands, 
subcutaneous  tissue,  brain,  and  dtt/ra  mater,  it  occurs  in  the 
tubercular  form.  It  is  not  attended  with  pain,  and  hardly  pro- 
duces any  inconvenience,  except  by  its  bulk  causing  deformity, 
or  pressing  injuriously  on  important  oigans. 

The  morbid  formations  generally  remain  stationary  for  a 
longer  or  shorter  period,  and  then  are  either  absorbed,  or,  as  more 
frequently  happens,  suppurate,  so  as  to  constitute  abscesses,  con- 
taining thin  sero-purulent  fluid,  with  flakes  of  scrofulous  matter 
floating  in  it.  When  the  matter  is  discharged,  the  restorative 
process  advances  slowly  and  imperfectly;  indolent  sinuses  or 
weak  ulcers  almost  always  result ;  and  owing  to  the  situation 
of  the  disease,  or  the  nature  of  the  tissues  affected,  as  may  too 
frequently  be  seen  in  regard  to  the  lungs  and  bones,  a  cure  is, 
perhaps,  never  accomplished 

The  disposition  to  scrofulous  action  exists  most  strongly  in 
childhood,  from  two  to  fourteen  years  of  age ;  but  traces  of  its 
effects  are  sometimes  observed  much  earlier,  and  it  would  be 
diflicult  to  prove  that  its  operation  does  not  occasionally  continue 
in  the  most  advanced  age.  The  morbid  tendency  may  be  inheri- 
ted as  a  peculiarity  of  constitution,  and  is  usually  associated  with 
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light  hair,  blue  eyes,  a  fine  skiD,  and  florid  complexion ;  whence 
BCiofulous  children  often  appear  yeiy  healthy  and  thriving  until 
they  begin  to  suffer  from  the  effects  of  their  peculiar  disposition. 
The  earliest  external  indications  of  its  presence  are,  in  general, 
svelling  of  the  upper  lip  and  ^ciumna  nasi,  with  tumefaction  of 
the  edges  of  the  eyelids.  Many  exceptions  occur  in  which  all 
these  signs  are  wanting ;  and  the  patient^  though  of  dark  com* 
plexion,  and  exhibiting  in  other  req>ects  characters  quite  the  re- 
verse of  those  just  mentioned,  betrays  the  strongest  tendency  to 
the  disease. 

The  scrofulous  diathesis  or  constitution  is  not  always  equally 
well  marked  in  the  parents  and  their  offspring ;  and  its  effects 
are  much  modified  by  circumstancea  Whatever  has  a  weaken- 
ing influence  on  the  individual  seems  to  increase  the  morbid 
tendency.  Touth  or  sickliness  of  the  parents^-bad  nursing — 
unwholesome  or  deficient  food — ^and  especially  cold  with  mois- 
ture, may  be  particularly  mentioned  as  causing  or  contributing 
to  this  effect ;  and  as,  indeed,  sufficient  to  induce  scrofulous 
action  without  the  presence  of  any  hereditaiy  taint  Persons 
who  possess  a  scrofiilous  constitution  are  generally  more  liable  to 
other  diseases,  and  suffer  from  them  more  severely,  than  those 
whose  systems  are  more  healthy  in  their  disposition.  It  is  usual 
to  name  all  these  affections  scrofulous  when  they  occur  in  such 
circumstance  and  hence  great  confusion  continually  arises.  In 
order  to  avoid  this,  it  will  be  better  to  restrict  the  use  and 
signification  of  the  .term  to  those  diseases  which  consist  in,  or 
proceed  directly  from,  the  morbid  depositions,  which  have  been 
described  as  the  result  of  scrofulous  action. 

In  the  treatment  of  scrofula^  the  first  object  should  be  to  ob- 
viate the  circumstances  which  increase  the  hereditaiy  disposition, 
or  produce  its  effect  The  child  should  be  caiefiilly  nursed,  warmly 
dothed,  and  supplied  with  a  moderate  allovrance  of  wholesome 
nourishing  food.  Ck>d-liver  oil  has  been  found  the  most  powerful 
means  of  invigoration  that  can  be  employed  for  this  purpose,  in 
consequence,  no  doubt,  of  its  nutritive  rather  than  of  any  real  or 
nUeged  medicinal  qualities.    Indeed,  the  internal  use  of  iodine, 
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to  which  the  agency  of  this  oil  has  been  ascribed,  so  far  from 
being  beneficial,  appears  very  much  opposed  to  the  object  in  view. 
If  necessary,  mild  means  should  be  used  to  correct  derangement 
of  the  intestinal  secretions ;  but  nothing  is  more  injurious  than 
to  keep  up  incessant  irritation  of  the  canal  by  frequently 
administering  purgative  medicines,  the  necessity  for  which  may 
almost 'always  be  advantageously  superseded  by  proper  regulation 
of  the  diet  and  exercisa  Should  the  indications  which  have 
been  mentioned,  or  the  parentage  of  the  patient,  lead  to  the 
persuasion  that  the  disposition  to  the  disease  is  very  strong,  the 
place  of  residence,  if  cold  and  moist,  ought,  if  possible,  to  be 
changed  for  one  that  is  dry  and  warm. 

When  the  scrofulous  depositions  are  actually  formed,  the 
greatest  care  must  be  used  to  guard  against  the  operation  of  all 
direct  and  indirect  irritations,  which  might  tend  to  excite  their 
inflammation  or  suppuration.  The  means  proper  for  this  purpose 
depend  on  the  part  of  the  body  affected,  and  will  be  explained 
hereafter ;  but  on  all  occasions  it  is  right  to  attend  to  the  climate, 
the  regimen,  and  the  secretions  of  the  patient  Local  applications 
seem  to  have  little  power  in  causing  absorption  of  scrofulous 
tumours ;  and  it  should  be  carefully  recollected,  that  the  exciting 
influence  through  which  they  prove  beneficial,  if  not  duly  regu- 
lated, may  occasion  inflammation  and  suppuration.  When  the 
abscess  is  seated  in  a  part  of  the  body  exposed  to  view,  as  the 
neck,  it  becomes  important  to  determine  what  mode  of  treatment 
will  render  the  resulting  cicatrix  least  observable.  Sir  A.  Cooper 
strongly  recommended  a  small  puncture  to  be  made  with  a 
lancet  so  soon  as  any  matter  is  formed,  and  that  then  the  remain- 
ing scrofulous  substance  should  be  squeezed  out  The  result  of 
many  trials  leads  me  to  conclude  that  it  is  seldom  if  ever  pos- 
sible in  this  way  to  eflfect  evacuation  completely.  And  what 
seems  to  be  the  safest  practice,  is  to  let  the  matter  be  very  fully 
formed  before  opening  the  abscess,  blister  repeatedly,  and  then 
make  a  free  incisioa  Various  drugs  are  used  empirically  under 
the  specious  pretext  of  producing  a  gradual  improvement  on  the 
patient's  constitution.    The  muriate  of  lime  is  one  of  these ;  and 
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there  are  people  weak  enough  to  believe  the  assertion,  that  it 
sometimes  requires  seyeral  years  to  effect  any  salutary  changa 
Such  practice  is  merely  a  cloak  for  quackery,  and  as  such,  is  not 
less  useless  to  the  patient  than  disgraceful  to  the  profession.  It 
was  formerly  beUeved  that  a  miraculous  power  of  curing  scrofu- 
lous diseases^  by  simply  touching  the  patient,  belonged  to  the 
kings  of  England  from  Edward  the  Confessor  downwards^  whence 
the  common  name  of  the  disease  still  in  use,  viz^  the  King's  Evil 
The  ceremony  was  performed  at  the  commencement  of  summer, 
during  which  season  there  is  a  strong  tendency  to  spontaneous 
recovery ;  and  this  may  account  for  the  belief  in  a  superstition 
so  absurd. 

Encysted  Twmours, 

Encysted  Tumours,  or  Wens,  as  they  are  called  when  of  laige 
size,  consist  of  two  ports — 1.  A  bag  or  cyst  of  variable  thickness, 
whence  they  have  their  title ;  2,  A  quantity  of  fluid,  semifluid, 
or  solid  matter  forming  its  contenta  They  are  distinguished,  in 
reference  to  the  nature  of  their  contents,  into  meliceritous,  athe- 
romatous^ and  steatomatous,  accordiiigly  as  they  possess  the  con- 
sistence of  honey,  putty,  or  lard ;  steatomes  often  contain,  mixed 
up  with  the  lardy-looking  substance,  a  quantity  of  hairs,  which 
seem  to  grow  from  the  inner  surface  of  the  sac 

Encysted  tumours  are  of  all  sizes,  but  generally  between 
those  of  a  pea  and  walnut  They  are  seated  immediately  under 
the  skin  or  mucous  membrane,  and  chiefly  abound  on  the  head. 
They  are  also  met  with  about  the  organs  of  generation,  but  not 
nearly  so  frequently,  and  still  more  rarely  over  the  limbs.  It 
has  been  supposed  that  they  are  mere  overgrowths  of  the  natural 
sebaceous  follicles  or  crypts,  which  lie  in  the  skin ;  and  Dr. 
Sharpey  had  made  known  to  me  a  curious  observation,  which 
would  go  to  support  this  opinion,  viz.,  that  the  substance,  which 
may  be  squeezed  out  of  the  follicles  in  question,  contains  nume- 
rous small  hairs,  which  can  be  readily  seen  through  a  microscope 
of  moderate  power.  In  some  cases,  the  cyst  is  obviously  of  this 
origin,  having  an  aperture  hi  the  skin  of  a  size  proportioned  to 
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its  own ;  but  these  cases  must  be  regarded  as  exceptions,  and 
the  completely  subcutaneous  position,  with  the  usually  entire, 
imperforated  cysts  of  these  tumours,  afford  good  reason  to  regard 
them  as  altogether  new  formations. 

Encysted  tumours  are  sometimes,  but  very  rarely,  absorbed  ; 
and  local  irritation,  as  that  of  a  blow,  especially  when  it  ruptures 
the  bag,  occasionally  excites  the  action  which  effects  their  re- 
moval in  this  way.  More  frequently  they  remain  stationary 
after  attaining  a  certain  size,  or  gradually  enlarge,  adhere  to  the 
skin,  injfiame,  suppurate,  and  open.  When  the  tumour  inflames, 
the  surrounding  cellular  substance  becomes  engaged,  and  diffused 
swelling,  occasionally  of  large  extent,  ensues,  attended  with 
severe  pam  and  constitutional  disturbance.  In  such  circum- 
stances, a  free  crucial  incision  should  be  made  through  the 
affected  part,  and  then  a  poultice  be  applied  until  the  sore 
granulates. 

The  best  remedy  for  encysted  tumours  in  their  ordinary  con- 
dition is  excision.  When  the  tumour  is  seated  under  the  scalp, 
its  cyst  generally  adheres  so  very  loosely,  that  the  operation  may 
be  performed  almost  instantaneously,  and  with  extreme  facQiiy, 
by  running  a  knife  through  the  long  direction  of  the  tumour,  so 
as  to  divide  the  bag  and  superjacent  integuments,  and  then 
pulling  it  away  with  forceps,  or  turning  it  out  with  the  handle 
of  the  knifa  If  the  tumour  is  large,  and  has  been  subjected  to 
pressure,  the  skin  usually  adheres  to  it  at  the  most  projecting 
part ;  and  when  this  is  found  to  be  the  case,  an  elliptical  portion 
must  be  removed  so  as  to  include  the  conjoined  integument  and 
cyst.  In  other  parts  of  the  body,  the  bag  usually  adheres  by  its 
whole  surface  to  the  surrounding  tissue,  and  must  then  be  either 
regularly  dissected  out,  or  if  small,  punctured,  emptied,  and 
touched  with  caustic. 

Oefierai  Observations  on  Tumours. 

Though  a  very  large  proportion  of  the  tumours  met  with  in 
practice  may  be  readily  referred  to  one  or  other  of  the  kinds  that 
have  now  been  described,  it  must  not  be  supposed  that  the  cha- 
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racters  and  disposition  are  always  distinctly  marked.  Varioos 
combinations  and  gradations  of  structoie,  as  well  as  properties, 
frequently  present  themselves,  so  as  to  render  the  diagnosis  diffi- 
cult and  uncertain.  In  general,  however,  it  is  still  possible  to 
determine  the  predominant  features^  and  form  a  coirect  opinion 
as  to  the  nature  of  the  disease.  But  tumours  also  degenerate  or 
change  their  condition,  in  respect  both  to  substance  and  action. 
Thus  fibrous  growths,  after  remaining  for  many  yean  finn,  cir- 
cumscribed, movable,  and  devoid  of  pain,  may  become  partially 
or  completely  softened,  confused  with  the  surrounding  textures, 
jBxed  in  position,  and  the  seat  of  fungous  excrescences*  Similar 
changes  are  observed  in  the  cystic,  vascular,  and  even  adipose 
growths.  It  would  hence  be  often  difficult  to  recognise  the 
original  nature  of  tumours  presented  in  practice ;  but  this  is  of 
little  consequence,  since,  whatever  it  may  have  been,  the  existing 
characteis  must  regulate  the  opinion  and  practice.  Thus,  as 
already  stated,  fibrous  growths  may,  for  a  long  period  of  years^ 
retain  their  simple  unoffending  nature,  together  with  its  charac- 
teristic features,  and  at  length  undeigo  a  change  so  as  to 
assume  the  condition  of  cerebriform  tumours,  when  they  are 
found  to  constitute  no  less  unsatisfactoiy  subjects  of  treatment 
than  if  they  had  originally  possessed  the  same  malignant  dis- 
position. 

This  degenerating  process  sometimes  occurs  in  a  roproductive 
form,  as  is  observed  in  the  case  of  a  tumour  not  unfirequently 
met  with  in  both  sexes  at  the  time  of  life  when  youth  is  passing 
into  maturity,  and  also,  though  moro  seldom,  at  both  earlier  and 
later  periods,  and  which  I  have  been  long  accustomed  to  describe 
under  the  title  of  Becurrent  Fibrous  Tumour«  It  generally 
occurs  on  the  trunk,  and  especially  on  the  dorsal  region.  The 
texture  is  usually  white  and  somewhat  fibrous  looking,  but 
sometimes  can  hardly  be  distingwiahed  from  the  adipose  forma- 
tion, fix)m  which,  indeed,  it  has  in  some  cases  been  found  to 
differ  only  in  having  a  slight  admixture  of  cellular  substance, 
rendering  it  moro  white  and  firm.  There  is  at  first  no  pain  or 
other  unpleasant  symptoms,  and  the  patient  usually  retains  good 
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general  healtlu  The  operation  for  removal,  in  these  circum- 
stances, is  readily  undertaken,  and  executed  without  any  diffi- 
culty or  immediate  bad  consequence.  But,  sooner  or  later,  after 
the  wound  is  healed,  another  growth,  or  more  frequently  several 
of  the  same  kind,  appear  in  the  neighbourhood ;  and  if  these  be 
removed,  they  are  speedily  succeeded  by  new  productions,  of 
which  the  consistence  is  softer,  the  enlargement  more  rapid,  and 
the  distinction  from  neighbouring  parts  less  complete.  They 
also  become  painful  and  inclined  to  ulcerate  and  fungate,  and 
finally  prove  fatal  to  the  patient 

In  examining  tumours  with  the  view  of  aacertaining  the 
nature  of  their  structure,  some  practitioners  are  wont  to  explore 
their  substance  by  introducing  into  it  a  flat  needle,  plane  or 
grooved,  to  permit  the  contents,  if  fluid,  to  escape  ;  and  there  may 
occasionally  be  so  much  difficulty  as  to  warrant  this  practica 
But,  in  general,  all  such  liberties  should  be  carefully  avoided,  as 
dangerous,  from  their  tendency  to  excite  the  morbid  disposition 
of  the  part,  and  less  worthy  of  confidence  than  the  information 
obtained  by  careful  manipulation. 
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CHAPTER  VIIL 

BLOOD-VESSELS. 

ABTERHES, 

Ths  two  great  arterial  tmnks,  the  aorta  and  ptdmonaiy  artery, 
agree  generally  in  stmctnre  and  fanction,  but  differ  remarkably 
in  two  respecta  The  branches  of  the  former  unite  or  anastomose 
freely  with  their  neighbours^  while  those  of  the  latter  continue 
unconnected  from  their  origin  to  their  termination;  and  the 
coats  of  the  aorta  are  prone  to  morbid  action,  while  those  of  the 
pulmonary  artery  are  hardly  ever  known  to  suffer  from  it  It  is 
the  aorta  alone  which  affords  subject  for  suigical  practic& 

The  arterial  tube  is  composed  of  three  coat»— 1.  The  ex- 
ternal or  cellular ;  2.  The  middle  or  fibrous ;  and,  3.  The  in* 
temal  or  seroua  The  first  of  these  consists  merely  of  condensed 
cellular  texture,  and  is  therefore  not  recognised  by  some  as  a 
distinct  tissue,  being  r^arded  rather  as  a  modification  of  the 
cellular  sheath  which  envelopes  other  organs  of  the  body.  But 
the  larger  arteries  and  veins,  where  lying  contiguous,  have  usually 
a  covering  of  this  kind  in  addition  to  the  one  in  question,  which, 
from  its  compactness,  strength,  and  constant  existence,  ought 
certainly  to  be  considered  an  essential  constituent  part  of  the 
vessel  The  middle  coat  is  composed  of  circular  fibres,  which, 
from  their  appearance  and  properties,  have  been  referred  to  the 
elastic  tissue ;  but  also  possess  a  contractile  property.  "When 
examined  in  a  large  artery  of  the  human  body,  or  in  the  artery 
of  a  large  animal,  as  the  horse,  they  are  distinctly  extensible  and 
resOient,  so  as  to  resemble  the  ligamerUum  nuehae  of  quadrupeds, 
and  other  similar  structures.  The  elastic  property  of  this  coat 
must  tend  to  preserve  the  vessel  of  a  certain  size^  in  opposition 
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to  the  distending  force  of  the  blood,  and  the  eflfect  of  any  vital 
contractile  power  resident  in  the  arterial  tissue.  That  the  arteries 
do  possess  such  a  power  cannot  be  denied,  since  during  life,  and 
even  for  some  time  after  death,  at  least  after  the  extinction  of 
sensation,  they  contract  much  beyond  the  limit  determined  by 
their  elasticity,  whenever  they  are  freed  from  the  distension  of 
their  contents.  The  internal  coat  is  distinguished  by  its  tliinness 
and  smoothness ;  it  is  probably  lubricated  by  a  secretion  from 
its  own  surface, — and  resembles  the  membranes  which  line  the 
cavities  of  the  body,  whence  it  is  named  the  Serous  coat. 

All  of  these  coats  are  vascular,  and  capable  of  performing  the 
actions,  whether  healthy  or  morbid,  which  are  exercised  by  the 
nutritious  system  of  other  parts  ;  but  the  internal  one  is  most 
subject  to  disease,  and  generally  seems  to  be  the  source  of  altera- 
tions from  the  healthy  structure,  when  they  occur  in  the  other 
constituent  parts  of  the  vessel  The  actions  which  take  place  in 
it  most  frequently  and  readily,  are  efifiision  of  lymph,  and  diseased 
nutrition. 

Effusion  is  induced  as  an  immediate  effect  of  various  local 
irritations,  such  as  pressure  or  wounds  ;  on  which  circumstance 
are  founded  the  various  methods  of  obstructing  arteries  that  have 
been  proposed  in  the  treatment  of  diseasa  It  is  ascertained  from 
experiments  made  on  dogs  and  horses,  that^  if  an  artery  be  sub- 
jected for  some  hours  to  the  pressure  of  a  tight  bandage  encircling 
the  limb,  the  canal  of  the  vessel  sometimes  becomes  impervious. 
This  effect  results  more  surely  when  the  sides  of  the  arteiy  itself 
are  directly  compressed ;  and  Dr.  Jones  discovered,  thaty  when 
the  internal  and  middle  coats  are  divided,  lymph  is  effused  so 
copiously  that  obstruction  frequently  ensues,  though  the  con- 
striction be  not  continued  after  the  division  is  effected.  Desault 
had  ingeniously  contrived  to  do  this  by  tying  the  vessel  tightly 
with  a  finn  round  ligature,  which,  making  no  impression  on  the 
tough  external  coat,  but  dividing  the  soft  yielding  ones  within, 
could  be  removed  so  as  to  leave  the  former  entire,  and  the  latter 
completely  cut  Various  attempts  have  been  made  to  obliterate 
the  arteries  of  the  human  subject  by  such  meana    Assalini  em- 
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ployed  little  forceps,  the  blades  of  which  could  be  appToximated 
with  violated  foice  by  a  sciew  passing  throagh  the  handles. 
Mr.  Trayeis  conjoined  piessme  with  division  of  the  inner  coats, 
by  tying  a  ligature  tightly  with  a  slip-knot,  and  removing  it  firom 
a  few  horns  to  two  days  affcerward&  These  ingenious  and  reason* 
able  trials  occasionally  proved  successfid  in  practice,  but  the 
results  have  been  very  irregular.  The  obliteration  of  human 
arteries,  though  accomplished  by  the  same  process,  appears  to  be 
not  so  readily  induced  or  completed  as  in  the  lower  iminiAliL 
And  there  are  few  situations  in  which  the  vessels  are  sufficiently 
accessible  to  admit  of  the  necessary  manipulations  for  affecting 
a  tempoiaiy  obstruction.  All  proceedings  with  this  view  are 
therefore  now  abandoned,  and  the  method  invariably  followed 
consists  in  tying  the  vessel  firmly  with  a  small  round  silk  liga- 
ture, which  is  left  to  be  detached  by  the  ulcerative  absorption 
instituted  through  the  irritation  caused  by  its  presence;  the 
efiusbn  of  lymph  that  directly  succeeds  its  application  sealing 
up  the  cavity  both  above  and  below,  so  as  to  prevent  hemorrhage 
during  the  process  of  separation. 

M.  Amussat  of  Paris  contrived  another  method  of  obstruct- 
ing laige  arteries,  which  generally  succeeds  in  the  lower  iminmlfl, 
and  has  also  been  executed  with  success  on  the  human  subject 
It  consists  in  seizing  the  bare  coats  of  the  artery  transversely 
with  two  pairs  of  forceps,  and  then,  separating  the  two  instru- 
ments from  each  other,  so  as  to  rupture  the  internal  coats,  and 
throw  them  into  folda  The  effect  of  this  procedure  is  interest- 
ing in  respect  to  the  pathology  of  the  arteries^  but  will  not 
probably  be  preferred  in  practice  to  that  of  the  ligature. 

Lymph  is  also  efiused  from  the  arterial  coats  as  a  consequence 
of  inflammation ;  and  the  spontaneous  obstructions  which  thus 
ensue  deserve  much  attention.  Though  probably  not  very  un- 
common, they  escaped  observation  until  lately,  and  are  yet  Car 
fix>m  being  generally  known.  The  inflammation  may  be  limited 
to  a  small  part  of  the  vessel,  or  affect  nearly  the  whole  of  the 
arterial  system.  The  circumstances  immediately  concerned  in 
its  production  are  unknown ;  but  it  is  observed  to  be  nearly  con- 
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fined  to  adults  at  or  beyond  middle  age,  having  a  bad  habit  of 
body.  According  to  its  extent  and  violence,  the  patient  feels 
pain  in  the  region  of  the  vessels  concerned,  which  is  aggravated 
by  pressure  or  motion,  and  attended  with  more  or  less  fever. 
As,  from  the  depth  of  the  vessels,  there  is  no  external  appearance 
of  disease,  these  symptoius  are  usually  referred  to  rheumatism, 
and  medical  aid  is  not  required  until  inconvenience  begins  to  be 
experienced  from  the  obstruction  in  the  circulation  which  ensues ; 
at  least  such  has  been  the  case  in  nearly  all  the  instances  of  this 
occurrence  hitherto  recorded  The  impoverished  limb  becomes 
cold  and  numb  ;  and  if  stimulating  means  be  employed  to  rouse 
the  weakened  actions,  they  readily  excite  inflammation,  which 
speedily  runs  on  to  gangrene  and  mortification.  On  dissection, 
the  vessels  are  foimd  contracted,  thickened  in  their  coats,  and 
firmly  plugged  with  a  dense,  brown,  fibrinous  coagulum.  The 
internal  coat  is  sometimes  ruptured  or  irregularly  lacerated,  so  as 
to  impede  the  channel  of  the  vesseL  Obstruction  of  the  vessels 
with  coagulum  used  to  be  considered  a  regular  consequence  of 
mortification ;  but  it  is  now  ascertaLaed  to  be  by  no  means  a 
common  occurrence ;  and  when  it  does  happen,  ought  probably 
rather  to  be  regarded  as  a  cause  than  an  effect  of  the  mortifica- 
tioa  The  plugging  is  now  generaUy  ascribed  to  fibrinous  clots, 
or  excrescences  detached  from  some  other  part  of  the  circulating 
system,  and  impacted  at  the  seat  of  obstruction.  The  cases  of 
this  Embolism,  as  it  has  been  called,  seem  to  be  by  no  means 
rare ;  and  may  account  for  the  sudden  stagnation  of  blood  which 
is  observed  in  cases  where  there  was  no  preceding  inflammation, 
or  any  injury  of  the  arterial  coats  discoverable  on  examination 
after  death  or  amputation. 

Opportunity  is  seldom  afforded  to  treat  the  primary  inflam« 
mation,  and  its  diagnosis  would  not  be  easy.  In  case  of  its  being 
discovered  sufficiently  early,  the  proper  remedies  would  be  local 
bleeding  and  fomentations,  with  calomel  and  opium  given 
internally.  After  the  obstruction  is  completed,  which  may  be 
learned  by  the  coldness,  numbness,  want  of  pulsation,  and  history 
of  the  case,  the  utmost  care  must  be  taken  to  protect  the 
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weakened  part  fiom  depreasioii  on  the  one  hand,  and  excitement 
on  the  othet.  It  ought  to  be  wannly  clothed,  but  guarded 
against  external  heat,  and  all  other  stiinttlanta  Should  mortifi- 
cation ensue,  amputation  ought  to  be  performed  above  the 
obstruction,  unless  a  line  of  demarcation  appears  lower. 

Diseased  nutrition  of  the  internal  coat  is  a  very  common 
occurrence,  especially  in  advanced  age  and  unsound  constitutions. 
The  consequence  of  it  ib  a  deposition  either  of  a  soft  pultaceous 
substance,  which  is  named  its  atheromatous  degeneration,  or  of 
calcareous  scales,  which  constitute  what  is  called  ossification  of 
&e  artery.  In  both  cases^  this  morbid  change  affects  principally 
the  inner  coat,  a  slender  film  on  the  surface  of  which  remains  as 
a  lining  to  the  vessel  The  two  diseased  alterations  generaUy 
exist  together,  in  variable  proportion.  They  affect  most  fre- 
quently the  aorta»  and  arteries  of  the  inferior  extremitie&  They 
seldom  take  place  extensively  before  the  age  of  sixty ;  but  are 
then  so  common,  that  they  might  almost  be  r^[aided  as  natural 
occuirencea  Males  are  more  subject  to  them  than  femalea 
When  a  large  artery  becomes  ossified  it  usually  dilates,  and 
thus  transmits  the  blood  more  readily  than  might  be  expected 
from  the  thickening  which  it  suffers;  but  the  smaller  ones 
become  lessened  in  their  capacity,  so  as  to  render  the  passage 
much  less  free  than  in  the  natural  state ;  and  the  patient  com- 
plains of  weakness,  pain,  and  other  uncomfortable  sensations, 
with  more  or  less  emaciation  in  the  part  of  the  body  where  the 
vessel  is  distributed. 

Wamids  of  Arteries. 

When  an  artery  is  wounded,  the  blood  issues  from  it  with 
great  force  in  a  stream,  which  is  either  continuous,  or  varied  by 
successive  pulsatory  jets,  according  to  the  size  of  the  vessel,  and 
the  aperture  made  in  its  coata  Unless  the  artery  concerned  be 
very  large,  or  particularly  circumstanced,  as  will  be  explained 
hereafter, — ^in  which  cases  hemorrhage  does  not  cease  until  the 
individual  has  suffered  a  fatal  depletion, — ^the  flow  of  blood 
gradually  diminishes,  and  after  a  time  ceases,  when  the  wound 
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heals  as  it  would  have  done  in  other  ciicumstancea  Various 
explanations  have  been  offered  to  account  for  the  spontaneous 
cessation  of  arterial  hemorrhage.  Petit  (1730)  referred  it  to  the 
coagulation  of  blood,  first  without  and  then  within  the  orifice  of 
the  vessel,  so  as  to  form  a  sort  of  cork  or  stopper  to  it  Morand 
(1736),  in  addition  to  coagulation,  insisted  upon  there  being  also 
contraction  of  the  mouth  of  the  arteiy,  both  as  to  length  and 
width,  so  that  it  assumed  a  conical  form,  which  retained  the  clot. 
Pouteau  (1760)  rejected  the  preceding  explanations,  and  referred 
the  whole  efiect  to  injection  of  blood  into  the  cellular  substanca 
Dr.  Eirkland  (1763)  maintained,  to  the  conviction  for  a  long 
while  of  most  surgeons  in  this  country,  that  the  process  consisted 
in  shrinking  and  obliteration. of  the  woimded  vessel  up  to  the 
first  branch  that  came  ofiP  above  the  injured  part  In  1807,  Dr. 
Jones  proved,  by  a  full  and  conclusive  course  of  experiments, 
that  none  of  these  opinions  were  correct, — ^that  the  process  in 
question  was  a  complicated  one, — and  that  it  consisted  of  various 
distinct  steps.  He  ascertained  that,  in  the  first  place,  the  ex- 
tremity of  the  artery  contracted  somewhat,  and  withdrew  itself 
by  retraction ;  that  then  the  blood  was  injected  into  the  sur- 
rounding cellular  substance,  especially  that  of  the  sheath,  and 
coagulated  there,  after  which  a  coagulum  formed  first  on  the 
outside,  then  in  the  interior  of  the  orifice  of  the  vessel ;  and  that, 
lastly,  lymph  being  efPiised  from  the  cut  edges  of  the  arterial 
coats,  became  gradually  oiganised,  so  as  to  complete  the  obstruc- 
tion. In  the  course  of  time  the  artery  contracted  up  to  the 
first  branch,  and  the  clots  were  absorbed,  when  the  cure  might 
be  considered  complete.  When  the  artery  which  has  been 
woimded  is  prevented  from  retracting  by  its  firm  connection 
with  the  neighbouring  parts,  or  by  being  only  partially  divided, 
or  when  the  surrounding  cellular  substance  is  either  very  dense 
or  very  lax,  this  process  is  impeded,  and  the  hemorrhage  proves 
more  obstinate  than  in  ordinary  cases.  On  the  contrary,  when 
an  artery  is  not  cut,  but  torn  across,  it  seldom  bleeds  at  all, 
even  though  of  large  size,  because  the  external  or  cellular  coat 
being  the  last  to  give  way  during  the  stretching  of  the  artery, 


BL00D-VK88EU?.  97 

when  at  last  ruptured,  is  elongated  beyond  the  internal  and 
middle  ones,  and  instead  of  resuming  its  relative  situation  with 
regard  to  them,  collapses  into  a  conical  form,  so  as  effectually  to 
close  the  orifice.  This  explanation  I  ventured  originally  to  give 
on  the  authority  of  experiments  repeatedly  performed,  and  as 
aflfording  a  more  satisfactory  explanation  of  the  fact  than  those 
violence,  and  therefore  induce  more  speedy  coagulation  of  the 
previously  offered  to  account  for  it,  viz.,  that  arteries  retract 
more  when  torn, — ^that  the  edges  of  the  orifice  are  killed  by  the 
blood, — and  that  the  internal  coats  are  more  extensively  rup- 
tured than  the  external  one,  so  as  to  form  irregular  folds  or  pro- 
jections into  the  cavity.  Eveiy  opportunity  of  ascertaining  the 
truth  through  actual  examination,  and  tliey  have  not  been  few, 
has  tended  to  confirm  this  opinion,  by  shewing  that  the  internal 
and  middle  coats  terminate  abruptly  with  a  smooth  circular 
edge,  as  if  cut  by  a  ligature,  and  that  the  external  one  forms  a 
conical  bag  containing  coagulated  blood. 

In  some  constitutions  there  is  a  remarkable  disposition  to 
bleed,  so  that  the  slightest  wounds  become  troublesome,  or  even 
dangerous.  This  hemmorrhagic  tendency  is  generally  observed 
most  distinctly  in  children, — ^is  assr)ciated  with  both  fair  and 
dark  complexions, — is  frequently  hereditary,  and  can  be  dis- 
covered only  by  experience  of  its  effects. 

The  means  employed  artificially  for  conducing  to  the  cessa* 
tion  of  hemorrhage,  may  be  referred  to  the  ligature,  pressure, 
and  styptics.  The  use  of  the  ligature  was  introduced  by  Am- 
brose Pare  in  the  latter  end  of  the  sixteenth  century.  He,  and 
Btill  more  his  successors,  applied  it  injuriously  by  including  a 
portion  of  the  surrounding  tissues  to  give  it  a  secure  hold.  Tan\ 
employed  large  broad-bladed  forceps,  called  crane-bill  from  their 
shape ;  but  the  instrument  generally  preferred  was  a  curved 
needle,  which,  being  thrust  through  or  around  the  vessel,  to- 
gether with  the  parts  adjoining,  subjected  to  the  ligature  a  mass 
not  only  quite  superfluous,  but  which  likewise  was  apt  to  occa- 
sion great  inconvenience  by  shrinking  subsequently  so  as  to 
render  the  ligature  loose,  by  delaying  its  sepai-ation,  or  by  excit- 
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ing  iuflaniinatioii.  Mr.  BromfielJ  (1772)  pointed  out  the  pro- 
priety of  tying  merely  the  coats  of  the  vessel,  and  introduced 
into  general  use  for  this  purpose  the  Tenaculum,  which  had  been 
j)reviously  recommended  by  Cheselden.  It  consisted  of  a  sharp, 
curved,  round  needle  fixed  in  a  handle,  and  was  employed  to 
transfix  and  draw  out  the  mouth  of  the  artery,  so  as  to  let  the 
ligature  be  tied  about  it.  The  common  dissecting  forceps,  until 
lately,  almost  superseded  the  tenaculum,  as  rendering  the  insula- 
tion of  the  vessel  more  easy  and  complete  ;  but  are  now  little 
used,  in  consequence  of  the  more  convenient  instrument,  known 
by  the  title  of  **  catch  forceps,'*  having  been  introduced.  The 
best  material  for  the  ligature  is  that  sort  of  silk  named  **  purse 
twist."     It  ought  to  be  waxed  previously  to  being  used. 

When  the  artery  wounded  is  of  lai'ge  size,  it  must  be  tied 
both  above  and  below  the  opening,  as  the  anastomosing  branches 
would  otherwise  maintain  the  hemorrhf^e  from  the  inferior 
orifice.  If  it  is  necessary,  in  order  to  apply  the  ligatures,  to  ex- 
pose the  artery  more  fully,  this  should,  if  possible,  be  done  by 
dilating  the  original  wound,  since  there  is  apt  to  be  much  diffi- 
culty in  finding  the  aperture  when  the  surgeon  cuts  down  on  a 
different  side  of  the  vessel  from  that  which  is  punctured. 

In  tying  an  artery  which  has  bled  repeatedly,  it  is  necessary 
to  beware  of  mistaking  for  the  orifice  of  the  vessel  a  fibrinous 
cylindrical  extension  of  it,  the  ligature  of  which  could  not  pro- 
duce any  permanent  or  beneficial  effect 

Pressure  may,  on  many  occasions,  be  employed  to  suppress 
hemorrhage  more  conveniently  than  the  ligature,  as  when  tlie 
artery  is  but  small,  or  lies  over  some  imyielding  part  which  can 
afford  good  counter-pressure, — or  is  much  branched  and  freely 
connected  with  neighbouring  arteries  of  large  size,  so  that  several 
orifices  would  require  to  be  tied, — when  it  is  situated  so  deeply 
that  the  ligature  could  not  be  applied  without  a  serious  opera- 
tion,— or  is  in  a  state  of  ulceration.  In  wounds  of  the  hands  and 
feet,  especially  the  palms  of  the  former,  and  soles  of  the  latter, 
no  method  is  so  convenient  for  stopping  bleeding  as  pressure. 
Lint  or  sponge  may  be  employed  to  effect  the  pressure  ;  but  the 
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Conner  is  on  many  accounts  preferable  Folded  portions  of  it, 
successively  increased  in  size,  constituting  what  are  called  gra- 
duated compresses,  ought  to  be  applied  over  the  bleeding  vessel, 
and  secured  by  a  proper  bandage.  Unless  the  first  one  is  placed 
directly  on  the  orifice  of  the  artery,  the  subsequent  pieces,  how- 
ever firmly  compressed,  will  have  little  effect^  and  therefore  the 
wound  should  if  necessary  be  dilated  sufficiently  to  admit  the 
lint  When  the  hemmorrhage  takes  place  into  a  cavity,  the 
parietes  of  which  are  firm  and  unyielding,  it  may  sometimes  bo 
restrained  by  closing  the  outlets,  so  as  to  make  the  blood  accu- 
mulate, and  press  upon  the  orifices  whence  it  issues.  Tims 
epistaxis,  or  bleeding  from  the  nose,  may  be  arrested,  and  also 
hemorrhage  from  the  uterus  in  the  early  months  of  pregnancy, 
by  plugging  the  nostrils  and  vagina.  Bleeding  from  a  leech-bite 
may  be  arrested  by  transfixing  the  wound  with  a  sewing  needle 
and  tying  a  thread  tightly  round  it  In  the  same  way  was  sub- 
dued a  hemorrhage  from  the  umbilicus  of  an  infant,  two  weeks 
old,  which  I  saw  with  Dr.  Begbie,  and  where  the  actual  cautery 
had  been  used  in  vain,  at  the  suggestion  of  the  late  Dr.  Hamil- 
ton, who  said  that  the  very  few  cases  of  the  same  kind  previously 
seen  by  him  had  proved  fatal.  I  passed  two  sewing  needles 
crosswise  as  deep  as  possible  through  the  conical  cavity  from 
which  the  blood  proceeded,  and  then  tied  a  thread  round  them. 

Styptics  are  agents  which,  indei)endently  of  any  compressing 
effect,  possess  a  power  of  checking  hemorrhage.  Of  these  may 
be  mentioned  the  sulphates  of  copper,  zinc,  iron,  and  alumina, 
and  the  nitrate  of  silver ;  strong  spirits,  oil  of  turpentine,  and 
the  actual  cautery  ;  also  soft  spongy  or  powdery  substances,  such 
as  dried  lycoperdon,  spiders'  webs,  and  the  agaric  of  the  oak  or 
amadou.  This  last  constituted  the  famous  styptic  of  Brossard, 
which  possessed  a  veiy  high  reputation  both  in  France  and  in 
this  country  towards  the  close  of  the  last  century.  Before  the 
proper  principles  for  applying  the  ligature  were  ascertained  and 
received,  styptics  were  regarded  as  important  means  for  controlling 
hemorrhage ;  but  they  are  now  very  little  used.  M.  Amussat 
endeavoured  to  introduce  a  fourth  mode  of  suppressing  hemor- 
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rhage,  which  consists  in  twisting  the  mouths  of  the  vessels.  Tliis 
torsion  is  effected  differently,  according  to  the  size  of  the  artery. 
When  small,  it  is  simply  twisted  ;  when  large,  the  internal  coats 
are  firat  pushed  back  by  means  of  one  pair  of  forceps,  while  the 
extremity  is  tightly  held  by  another.  There  can  be  no  doubt  as 
to  the  possibility  of  attaining  the  object  on  this  principle  ;  but 
the  expediency  of  doing  so  seems  much  more  questionable.  In 
the  removal  of  a  tumour,  or  any  other  considerable  dissection, 
most  of  the  arterial  branches  which  throw  out  jets  of  blood,  when 
divided,  are  speedily  obstructed  by  the  spontaneous  process  ;  so 
that  at  the  conclusion  of  the  operation  only  the  few  of  larger 
capacity  requiring  ligatures  present  themselves  to  view.  Now, 
if  every  bleeding  point  had  been  subjected  to  torsion  in  the  first 
instance,  it  might  thus  seem  to  have  been  productive  of  great 
benefit,  while,  if  applied  to  the  larger  vessels,  it  would  not  afford 
so  complete  security  as  the  ligature.  There  is,  accordingly, 
hardly  any  case  in  which  the  torsion  proves  useful  except  in 
wounds  of  the  lips  and  cheeks,  in  which  union  by  the  first  in- 
tention is  very  desirable,  and  almost  certainly  effected  if  the  raw 
edges  are  placed  properly  in  contact ;  while  the  coronary  arteries 
and  other  branches  of  the  facial  cannot  be  tied  without  leaving 
tlireads  apt  to  disturb  the  adhesive  process,  and,  from  the  projec- 
tion of  their  cut  extremities  beyond  the  surface  of  the  wound, 
are  very  favourably  situated  for  being  twisted. 

The  bleeding,  after  it  has  been  stopped,  sometimes  returns, 
when  it  is  called  secondary  hemorrhage.  If  it  has  ceased  spon- 
taneously merely  through  the  natural  process,  aided  perhaps  by 
syncope,  which  favours  coagulation,  the  reaction  of  the  system 
that  ensues  within  an  hour  or  two  is  apt  to  reinduce  it.  If 
arrested  by  pressure,  it  may  return  either  at  this  time,  or  not 
until  two  or  three  days  afterwards,  when  the  feverish  excitement 
which  is  then  occasioned  by  the  irritation  of  the  wound  tends  to 
promote  it ;  and  if  a  ligature  has  been  applied,  the  ulceration  by 
which  it  is  separated,  if  too  rapid  or  extensive,  may  cause  a 
bleeding  from  three  days  to  as  many  weeks  after  the  infliction  of 
the  injury.     When  the  hemorrhage,  then^fore,  is  considerable,  the 
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local  means  of  restraining  it  ought  to  be  assisted  by  those  which 
produce  a  corresponding  efifect  on  the  system,  such  as  rest,  quiet, 
low  diet,  cooling  purgatives,  and  whatever  else  may  seem  likely 
to  moderate  the  force  of  the  circulatioiL 

It  has  been  proposed  to  obviate  the  immediately  fatal  effect  of 
excessive  hemorrhage,  by  transfusing  the  blood  of  another  indi- 
vidual into  the  veins  of  the  patient.  The  ex|>erience  hitherto 
acquired  on  this  subject  is  very  unsatisfactory.  Indeed,  the 
profuse  depletion  requisite  to  sanction  such  a  proceeding  is  gene- 
rally either  accompanied  with  some  incurable  lesion  of  the 
system,  or  happens  in  circumstances  which  prevent  the  prepara- 
tions for  it  from  being  completed  soon  enough.  The  simplest 
and  best  mode  of  performing  the  operation  is  to  fasten  a  bladder 
to  the  canula  of  a  small  trocar,  or  a  small  silver  tube  made 
for  the  purpose,  with  its  extremity  rounded  and  slightly  curved, 
which  being  introduced  into  one  of  the  veins  of  the  arm,  will 
transmit  the  blood  received  in  the  bladder,  as  it  flows  from  the 
vein  of  the  person  who  affords  it,  and  descends  into  that  of  the 
patient  by  its  own  weight,  or  the  influence  of  slight  pressure 
exercised  on  the  bag.  The  various  ingenious  and  complicated 
apparatus,  which  have  been  contrived  for  effecting  transfusion, 
are  less  manageable  than  this  very  simple  one,  which  may  always 
be  constructed  extemporaneously,  and  are  objectionable  on  account 
of  the  extensive  surface  of  dead  matter  to  which  they  expose  the 
blood,  besides  the  risk  of  injecting  air  that  attends  their  use. 

Aneurism, 

'By  the  term  Aneurism  is  understood  a  sac  containing  blood, 
fluid  or  coagulated,  and  communicating  with  the  trunk  of  an 
artery. 

There  has  been  much  dispute  as  to  the  constitution  of  the 
aneurismal  sac.  Sennert-,  Severinus,  Hildanus,  Wiseman,  etc., 
supposed  that  all  the  coats  of  the  artery  were  destroyed ;  and 
that  it  was  formed  by  the  surrounding  cellular  substance  alone. 
Forrestus,  Ruysch,  Diemerbroek,  etc.,  thought  that  the  artery 
was  merely  dilated ;  while   Morgagni,  Lancisi,  Guattani,  etc., 
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maintaiiied,  that  aneurisms  might  result  either  from  simple  dila- 
tation of  the  vessel,  or  from  expansion  of  the  cellular  substance, 
and  therefore  divided  them  into  true  and  false,  accordingly  as 
the  artery  was  dilated  or  ruptured,  Scaqja  laboured  to  prove 
that  the  former  do  not  exist,  there  being  always  rupture  of  the 
internal  and  middle  coats.  He  has  not  succeeded  in  establishing 
his  opinion  to  the  full  extent,  but  has  certainly  ascertamed  that 
it  is  extremely  rare  to  find  the  artery  entire,  and  forming  the  sac 
by  its  mere  expansion. 

Aneurisms  may  be  conveniently  divided  into  true  and  false. 
The  former  being  those  in  which  one  or  more  of  the  aiierial 
coats  remain  entire ;  the  latter,  those  in  which  the  vessel  is 
completely  ruptured,  and  the  sac  is  formed  by  the  surrounding 
cellular  substance. 

True  aneurisms  may  be  subdivided  into  those  which  consist 
of  simple  dilatation  of  all  the  coats,  and  those  in  which  the 
external  one  alone  remains  entire.  The  former  are  very  rare, 
and  nearly  confined  to  two  parts  of  the  arterial  system — ^viz.,  the 
aorta,  and  arteries  of  the  brain.  It  was  formerly  supposed,  from 
careless  observation,  that  aneurism  of  the  aorta  generally  de- 
pended on  dilatation  of  all  the  coats,  but  Scarpa  shewed  that,  in 
the  great  majority  of  cases,  the  inner  ones  at  least  were  ruptured. 
Exceptions,  however,  are  sometimes  met  with,  in  which  there  can 
be  no  doubt  as  to  the  integrity  of  the  vessel  In  the  arteries  of 
the  brain,  the  external  coat  is  very  thin,  and  affords  little  resist- 
ance when  the  inner  ones  are  destroyed  by  disease.  Aneurism 
is  therefore  very  rare  in  this  situation,  and  when  it  does  occur, 
depends  on  a  general  dilatation  of  the  vessel. 

The  true  aneurisms,  in  which  the  internal  coats  are  destroyed, 
and  the  external  one  alone  remains,  are  much  more  common. 
Their  shape  is  not  so  regular  as  that  of  the  last-mentioned  kind, 
since  the  external  coat  does  not  dilate  uniformly  round  the  cir- 
cumference of  the  vessel,  but  usually  expands  on  that  side  where 
the  internal  layers  are  ruptured,  so  as  to  form  a  sort  of  bag  or 
pouch,  which  often  has  only  a  very  narrow  communication  with 
the  arter)'.     The  blood,  which  is  received  into  this  cavity,  being 
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removed  as  it  were  from  the  current  of  circulation,  and  exposed 
to  a  surface  different  from  that  of  the  healthy  vessel,  has  a 
double  inducement  to  coagulate,  and  accordingly  does  so,  not  all 
at  once,  but  by  degrees,  thus  forming  a  succession  of  concentric 
fibrinous  laminae,  which  line  the  aneurismal  sac,  and  sometimes 
fill  its  cavity  completely. 

The  arteries  liable  to  this  disease  are  almost  all  the  great 
trunks  of  the  system ;  and  the  parts  of  their  course  most  fre- 
quently afifected  are  those  where  they  give  off  large  branches,  or 
are  exposed  by  their  situation  to  blows  and  sudden  extremes  of 
tension  or  relaxation.  The  aorta  at  its  arch,  origin  of  the  coeliac, 
and  its  bifurcation,  the  carotid  at  its  division,  the  axillary,  the 
external  iliac  at  the  groin,  and  the  popliteal,  are  the  most  com- 
mon seats  of  its  occurrence.  The  first  step  in  the  production  of 
this  kind  of  aneurism  is  the  formation  of  a  breach  in  the  inner 
coats,  through  which  the  blood,  being  constantly  urged  by  the 
force  of  the  heart,  passes  and  gradually  distends  the  cellular  coat 
into  a  bag.  The  tumour  thus  caused  must  press  upon  the  suiv 
rounding  tissues,  and,  by  its  constantly  increasing  size,  effect  such 
a  condensation  of  their  textures  as  will  greatly  strengthen  its 
parietes.  The  original  breach  or  crevice  can  generally  be  traced 
either  to  a  blow,  sudden  extension,  and  such  sorts  of  injury,  or 
to  violent  impulse  of  the  heart,  attendant  upon  some  severe 
exertion.  It  would  be  difficult  for  these  means  to  rupture  the 
internal  coats  of  a  sound  artery,  and  if  they  did  so,  the  speedy 
effusion  of  lymph  would,  we  have  reason  to  believe,  in  most 
cases  at  least,  not  only  repair  the  injury,  but  obliterate  the 
vessel  The  artery,  therefore,  must  in  general  be  predisposed  to 
suffer  the  process  that  has  been  described,  by  undergoing  morbid 
d^eneration  of  the  internal  coat^  which  renders  it  soft,  easily 
torn,  and  unfit  for  performing  the  adhesive  action.  It  has  been 
already  stated,  that  the  inner  and  middle  coats,  though  exten- 
sively altered  in  their  texture,  usually  retain  a  thin  membranous 
film,  were  it  not  for  which,  the  frequency  of  aneurism  would 
doubtless  be  much  greater  than  it  actually  is ;  since  in  that  case 
there  would  be  no  occasion  for  any  particular  force  to  cause  the 
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breach,  and  it  would  occur  as  a  certain  consequence  of  the  athe- 
romatous alteration.  Males  are  more  subject  to  the  disease  than 
females,  probably  for  the  double  reason  that  their  predisposition 
to  unsoimdness  of  the  arterial  coats  is  stronger,  and  also  that 
they  are  more  exposed  to  the  exciting  influence  of  violent  exer- 
tion, which  may  operate  in  determining  the  morbid  degeneration 
of  the  artery  concerned,  as  well  as  in  directly  causing  the  com- 
mencement of  the  aneurism. 

In  false  aneurisms  none  of  the  coats  remain  entire,  and  the 
sac  is  formed,  in  part  of  its  extent  at  least,  merely  by  the  sur- 
rounding cellular  substance.  They  are  generally  of  larger  size 
and  more  irregular  form  than  those  which  retain  part  of  the 
arterial  coats  in  their  composition,  whence  also  their  contents 
are  usually  more  completely  coagulated.  They  are  produced  in 
two  ways  : — 1.  By  the  formation  at  once  of  a  breach  through  all 
the  coats  of  the  vessels  together,  which  may  be  effected  either  by 
wounds  or  other  kinds  of  violence,  or  by  ulcerative  absorption  ; 
2.  By  the  sac  of  a  true  aneurism  giving  way,  so  as  to  allow  its 
contents  to  escape,  and  distend  the  cellular  substance  into  another 
bag.  They  are  therefore  divided  into  primary  and  secondary ; 
they  occur  much  more  extensively  over  the  arterial  system  than 
the  true  kind,  since  they  not  only  result  from  these,  but  may 
arise  from  almost  any  artery  that  is  wounded,  and  are  frequently 
connected  with  vessels  of  inconsiderable  size,  such  as  the  temporal 
or  radial,  whUe  those  of  spontaneous  origin  are  limited  to  the 
larger  trunks.  It  has  been  alleged  that  aneurisms  may  also  be 
formed  by  the  opening  of  an  artery  into  the  cavity  of  an  abscess, 
but  without  any  well-authenticated  facts  to  support  such  a  doc- 
trine. Arteries  lying  near  the  surface  of  sinuses  not  unfrequently 
ulcerate  and  bleed,  whence  it  may  seem  likely  that  the  same 
thing  should  happen  while  the  cavity  of  the  abscess  remains 
entire.  But  as  sound  pathology  rests  upon  well-ascertained  facts, 
and  not  upon  mere  probabilities  or  assumed  analogies,  the  con- 
version of  abscesses  into  aneurisms,  so  far  as  is  known  at  present, 
must  be  entirely  discredited. 

The  signs  of  aneurism  arc,  a  tumour,  subsiding  under  i)reb- 
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Buie»  and  retaming  when  relieved  from  it  with  a  whizzing  noise 
and  thrilling  feel ;  pulsation,  or  rather  a  forcible  distending 
throhbing  ;  feebleness  of  the  pulse,  coldness,  numbness,  and 
weakness  of  the  parts  beyond  the  disease,  with  CBdematous 
swelling  and  pain,  owing  to  pressure  on  the  veins  and  nerves. 
When  the  aneurism  is  internal,  these  indications  cannot  always 
be  recognised  ;  but  there  are  then  generally  others  presented  by 
the  derangement  of  the  function,  which  is  caused  by  the  pre- 
sence of  the  tumour  impeding  the  action  of  neighbouring  organs. 
These,  however,  are  often  not  distinct,  and  at  the  same  time  are 
apt  to  be  mistaken  for  the  signs  of  other  aflPections.  The  com- 
pressibility and  pulsation  of  the  tumour  are  the  grand  distin- 
guishing characters  of  aneurism.  They  are  most  distinct  when 
all  the  coats  remain  entire,  because  then  the  contents  of  the  sac 
generally  continue  fluid  ;  they  are  usually  well  marked  so  long 
as  the  external  coat  does  not  give  way ;  but  in  false  aneurisms, 
especially  those  of  old  standing,  where  the  cavity  is  of  large  size 
and  irregular  figure,  they  are  often  very  obscure,  or  altogether 
unobservable,  owing  to  the  extent  of  coagulation  which  is  apt  to 
occur  in  such  circumstances.  The  pulsatory  movement  commu- 
nicated  to  soUd  tmnonrs  by  large  arteries  lying  under  them,  is 
sometimes  mistaken  for  the  pulsation  of  an  aneurism.  This 
error  will  be  avoided  by  recollecting,  that  in  aneurism  there  is  a 
general  and  forcible  expansion  of  the  whole  sac,  which  can  be 
perceived  as  distinctly  when  the  tumour  is  embraced  lateitdly  as 
when  the  hand  is  placed  upon  it,  while  the  deceitful  impulse 
communicated  by  an  artery  to  a  tumour  seated  over  it  is  merely 
a  faint  heaving  upwards,  which  can  be  felt  only  when  the  sur- 
geon presses  in  the  direction  of  the  vessel 

The  natural  course  of  aneurism  is  to  grow  larger  and  larger, 
to  change  from  the  constitution  of  the  true  into  that  of  the  false 
kind,  and  then  to  terminate  in  one  of  the  following  modes : — 
1.  The  contents  coagulate,  and  are  absorbed  with,  or  without, 
obliteration  of  the  vessel;  2.  The  artery  becomes  obstructed 
from  coagulation  or  the  effusion  of  lymph,  and  ulcerative  absorp- 
tion of  the  parietes  of  the  tumour  allows  its  contents  to  escape  ; 
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3.  The  sac  opens  by  ulceration  or  sloughing,  without  previous 
obstruction  of  the  vessel.  The  consequence  of  the  two  first 
of  these  terminations  is  a  natural  cure  ;  that  of  the  third, 
hemorrhaga 

The  treatment  of  aneurism  consists  in  the  use  of  means  whicli 
tend  to  promote  one  or  other  of  the  two  salutary  processes  just 
mentioned.  The  earliest  attempts  of  this  kind  were  directed  with 
a  view  to  the  second  of  them,  and  their  rudeness  was  equalled  by 
their  severity.  The  sac  having  been  opened  by  cutting  or  burn- 
ing, its  contents  were  turned  out,  and  then  the  hemorrhage  was 
restrained  by  repeated  applications  of  the  actual  cautery,  or  some 
other  powerful  styptic.  The  introduction  of  the  ligature  for 
closing  the  mouths  of  arteries  rendered  this  operation  less  pain- 
ful, formidable,  and  uncertain  ;  but  the  difficulty  and  danger 
attending  it  continued  to  be  very  great,  and  the  instances  of 
recovery  were  extremely  rare.  Surgeons,  therefore,  turned  their 
attention  to  the  other  mode  of  natural  cure,  and  endeavoured  to 
promote  coagulation,  by  lessening  the  force  of  the  circulation, 
through  the  effect  of  bleeding,  low  diet,  and  rest.  This  plan  of 
treatment  is  usually  distinguished  as  that  of  Valsalva.  In  addi- 
tion to  these  means,  Guattani  recommended  tight  bandaging  of 
the  limb  and  tumour.  Both  methods  were  found  to  be  extremely 
inefficient  and  uncertain,  so  that,  though  productive  of  less  harm, 
they  hardly  afforded  more  benefit  than  the  bloody  proceeding 
which  has  been  already  described,  and  was  in  those  days  called 
the  Operation  for  Aneurism.  Amputation  of  the  limb  affected 
was  therefore  generally  preferred,  until  it  fortunately  occurred  to 
John  Hunter  (1785),  and  much  about  the  same  time  to  Desault, 
that  an  eflTectual  method  of  causing  coagulation  would  be  to 
obstruct  the  artery  above  the  tumour,  or  between  it  and  the 
heart,  so  that  thus  the  natural  cure  by  coagulation  and  absorp- 
tion might  be  safely  and  certainly  induced. 

The  first  trials  of  this  new  practice  were  hardly  so  successful 
as  was  anticipated,  owing  to  the  vexatious,  alarming,  and  not 
imfrequently  fatal  hemonhage  which  attended  the  separation  of 
the  ligature  applied  to  effect  obstruction  of  the  artery.     To 
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obviate  thlB  cause  of  failure  various  contrivances  were  employed 
The  ligatures  were  sometimes  drawn  gently,  lest  they  should  cut 
the  coats  of  the  vessel,  or  a  little  roll  of  plaster  was  interposed 
with  the  same  view  between  the  knot  and  artery.    Ligatures  in 
the  form  of  tapes  were  employed ;  two  or  three  of  them  were 
tied  at  some  distance  from  each  other,  so  as  to  compress  a  con- 
siderable extent  of  the  vessel ;  and  ligatures  of  reserve,  as  they 
were  called,  being  introduced  under  the  artery,  beyond  those 
which  had  been  tied,  were  left  loose,  so  that  they  might  be 
drawn  tight  if  occasion  should  require.     Notwithstanding  all 
these  precautions,  bleeding  still  occurred  as  often  as  before,  and 
proved,  if  possible,  even  more  unmanageable.    In  despair,  there- 
fore, of  obstructing  arteries  safely  in  this  way,  attempts  were 
made  to  obliterate  them  without  inducing  the  ulcerative  absorp- 
tion which  was  requisite  for  the  separation  of  the  ligature. 
Simple  compression  of  the  vessel,  division  of  its  internal  coat, 
and  these  two  means  conjoined,  were  tried  for  this  purpose,  but, 
as  has  been  already  stated,  however  promising  they  might  appear 
from  their  results  when  practised  on  the  lower  animals,  they 
were  found  to  operate  veiy  uncertainly  on  the  human  arteries. 
Though  these  experiments  thus  did  not  lead  directly  to  any  prac- 
tical improvement,  they  occasioned  such  a  series  of  extensive 
and  accurate  observations,  as  had  the  happy  effect  of  developing 
the  true  principles  on  which  the  bleeding  caused  by  ligatures 
depends,  and  consequently  shewed  how  it  was  to  be  avoided. 

The  great  source  of  danger,  was  found  to  proceed  from  the 
ulceration  which  detaches  the  ligature  going  beyond  due  bounds ; 
and  it  was  ascertained  that  the  cu'cumstances  most  conducive  to 
this,  were  extensive  separation  of  the  arteiy  from  its  neighbour- 
ing connections,  the  interposition  of  much  foreign  matter  between 
it  and  them,  or  the  irregular  puckering  of  the  coats  by  flat  or 
twisted  ligatures,  also  laceration  and  contusion  of  the  neighbour- 
ing tissues,  caused  by  exposing  the  vessel  with  the  fingers  or  any 
blunt-pointed  instrument,  which  prevented  union  by  the  first 
intention,  and  excited  inflammation.  Such  being  the  case,  it 
naturally  followed  that  the  most  effectual  method  of  preventing 
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hemorrliage  was  to  use  a  ligature  small,  firm,  and  round,  to  pass 
it  round  the  artery  with  as  little  disturbance  as  possible  to  its 
connections,  and  to  draw  it  tightly.  It  is  to  British  surgeons, 
especially  Messrs.  Jones,  Hodgson,  Lawrence,  and  Travere,  that 
the  profession  are  chiefly  indebted  for  establishing  these  prin- 
ciples, which  render  the  use  of  the  ligature  in  the  hands  of  a 
good  operator  equally  easy  and  safe.  To  them,  also,  and  more 
particularly  to  Cooper,  Abernethy,  and  Listen,  together  ^^^[th  Drs. 
Post  and  Mott  in  America,  is  to  be  ascribed  the  honour  of  leading 
the  way,  by  theii*  bold  and  successful  operations,  resting  on  the 
sound  foundation  of  correct  pathology,  to  the  present  treatment 
of  aneurism,  which  contrasts  remarkably,  by  its  simplicity  and 
safety,  with  the  complexity  and  danger  of  the  older  methods. 

The  ligature  should  consist  of  waxed  silk,  and  may  in  every 
situation  be  passed  round  the  artery  by  means  of  a  simple  needle, 
after  the  sheath  of  the  vessel  has  been  opened  merely  to  an 
extent  sufficient  for  the  purpose.  One  ligatui*e  only  ought  to  be 
employed,  unless  the  operator  unfortunately  denudes  the  aitery 
too  far,  when  he  will  diminish  the  risk  of  hemorrhage  by  intro- 
ducing two  threads,  and  tying  them  as  far  apart  from  each  other 
as  the  detachment  of  the  vessel  permits.  Mr.  Abernethy  recom- 
mended this  proceeding,  together  with  division  of  the  artery 
between  the  ligatures,  as  proper  on  all  occasions  admitting  of  it, 
in  order  to  take  oflf  the  effect  of  tension,  and  place  the  vessel  as 
nearly  as  possible  in  the  same  situation  with  one  tied  after 
amputation,  where  the  chance  of  bleeding  is  known  to  be  greatly 
less.  But  the  difference  of  the  two  cases  in  all  probability  does 
not  depend  on  tension,  while  cutting  the  artery  between  the 
ligatures  is  attended  with  considerable  danger  of  hemorrhage. 

After  the  principal  artery  of  the  limb  is  obstructed,  the  capil- 
lary anastomoses  of  the  branches  which  arise  above  and  below 
the  impervious  part,  afford  a  new  channel  for  the  conveyance  of 
the  blood,  and  in  general  one  so  free  that  little  apprehension 
need  be  entertained  of  bad  consequences  from  imperfect  circu- 
lation. The  dilatation  of  the  small  vessels  which  occurs  before 
the  operation,  owing  to  the  natural  channel  becoming  more  or 
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less  impeded  by  the  disease,  also  contributes  to  prevent  this.     It 
has  been  thought  by  Dr.  Parry  of  Bath,  M.  Maunoir  of  Geneva, 
etc,  that  new  branches  are  occasionally  formed,  after  a  time, 
between  the  obstructed  extremities  of  the  artery,  leading  directly 
from  the  one  to  the  other ;  but  there  can  be  no  doubt  that  the 
allied  new  vessels  are  really  the  old  ones  of  the  sheath,  which 
become  enlarged  in  a  greater  proportion  than  the  neighbouring 
capillaries,  conformably  with  a  well-ascertained  law  of  anasto- 
motic circulation,  viz.,  that  those  branches  have  the  greatest 
tendency  to  enlaige  which  lie  most  nearly  in  the  course  of  the 
obstructed  vessel.     In  order  to  prepare  the  new  passage  for 
nourishing  the  limb,  it  has  been  proposed  to  delay  o{)erating  in 
recent  cases ;  but  the  inconvenience  attending  a  large  sac,  the 
contents  of  which  are  sometimes  slowly  and  imperfectly  absorbed, 
or  excite  irritation  that  induces  suppuration,  and  the  risk  of  the 
artery  becoming  diseased  nearer  the  heart,  more  than  counter- 
balance any  slight  advantage  to  be  gained  in  this  way. 

However  free  the  new  channel  may  be,  it  is  always  inade- 
quate, in  the  first  instance,  to  afford  the  full  supply  of  blood 
requisite  for  carrying  on  the  various  actions  as  usual.  The  limb 
becomes  more  or  less  cold  and  numb,  and  continues  so  for  a 
longer  or  shorter  time,  seldom  exceeding  a  few  hours  after  the 
operation.  It  then  rises  in  temperature  even  above  that  of  the 
corresponding  sound  one,  and  becomes  painful ;  at  the  same  time 
slight  pulsation  may  return  in  the  aneurism.  To  prevent  this 
overaction  from  proving  excessive,  and  inducing  mortification,  all 
sources  of  additional  excitement^  such  as  friction  with  stimulants, 
hot  fomentations,  and  the  like,  ought  to  be  carefully  avoided. 
When  the  stage  of  reaction  subsides,  which  it  does  in  a  day  or 
two,  the  limb  still  remains  weak  and  liable  to  suffer  from  slight 
irritation,  so  that  even  the  pressure  of  its  own  weight  occasionally 
causes  sloughing.  The  support  of  a  flannel  bandage  will  there- 
fore be  proper,  and,  with  a  similar  view,  though  low  diet  and 
even  bleeding  may  be  proper  previously  to  the  operation,  the 
patient  onght  not  to  have  his  strength  reduced  to  a  very  low  ebb 
by  depletion,  or  very  rigorous  diet  during  the  cure. 
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The  bad  consequences  of  this  operation  are  gangrene,  hemor- 
rhage, and  suppuration  of  the  sac.  When  the  sloughing  is  of  limi- 
ted extent,  and  dependent  on  pressure  or  feebleness  of  the  patient's 
general  strength,  it  ought  to  be  combated  by  appropriate  local  and 
constitutional  remedies ;  but  when  it  is  extensive,  and  the  result  of 
general  inflammation  of  the  limb,  amputation  should  be  performed 
without  delay,  as  high  at  least  as  the  artery  has  been  tied.  There 
seems  to  be  reason  for  suspecting  that  the  mortification  sometimes 
depends  on  the  principal  vein  becoming  obstructed,  in  conse- 
quence of  the  irritation  suffered  by  its  coats  during  the  operation. 

The  hemorrhage  usually  occurs  about  the  time  when  the 
ligature  separates,  which  is  generally  from  the  fourteenth  to  the 
twentieth  day  after  the  operation ;  but  it  may  likewise  occur 
either  much  sooner  or  considerably  later.  It  appears  for  the  most 
part  very  insidiously,  not  exceeding  a  few  drops,  but  recurs  from 
time  to  time  in  increasing  quantity,  until  the  patient,  after  being 
perhaps  repeatedly  saved  by  syncope,  is  finally  exhausted. 
Pressure,  together  with  the  means  which  tend  to  lessen  the  force 
of  the  circulation,  may  be  tried  in  the  first  instance  ;  but  if  the 
bleeding  continues  or  returns,  the  surgeon  must,  without  delay, 
either  tie  the  artery  near  the  heart,  or  amputate  the  limb. 

Suppuration  of  the  sac  is  a  disagreeable,  but  not  a  very  danger- 
ous occurrence,  since  it  seldom  takes  place  until  the  arteiy  has 
been  obliterated,  so  that  there  is  no  great  fear  of  bleeding,  and  little 
to  dread  but  a  foul  and  extensive  abscess.  Whenever  the  matter 
is  actually  formed,  a  free  incision  should  be  made  to  evacuate  it, 
together  with  the  clots  ;  after  which,  the  cavity  being  in  the  first 
instance  gently  filled  with  lint,  is  to  be  treated  with  stimulating 
lotions  and  pressure.  In  a  case  of  lai'ge  difiTused  popliteal  aneur- 
ism, for  which  I  tied  the  femoral  artery,  suppuration  occurred 
seven  months  after  the  operation,  and  was  followed,  after  evacua- 
tion of  the  matter,  by  a  very  copious  bleeding,  which  proved, 
upon  examination  of  the  amputated  limb,  to  proceed  from  the 
breach  in  the  artery  leading  into  the  aneurism,  the  vessel  having 
been  obliterated  by  the  ligature  only  to  the  extent  of  three  inches. 

The  object  of  tying  the  artery  being  not  to  prevent  the  blood 
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from  entering  the  aneurism,  but  merely  to  cause  such  stagnation 
of  its  current  as  may  induce  coagulation,  it  was  proposed  by  M. 
Brasdor  of  Paris  to  obliterate  the  vessel  beyond  the  tumour,  when 
ciTcnmstances  prevented  the  operation  from  being  performed  be- 
tween it  and  the  heart    Some  unsuccessful  attempts  have  been 
made  on  this  principle  ;  but  Mr.  Wardrop  has  recorded  several 
instances  of  its  alleged  more  fortunate  application.    It  is  evident 
the  operation  cannot  be  performed  with  advantage,  if  a  branch  of 
any  considerable  size  comes  off  between  the  aneurism  and  ligature, 
as  this  would  allow  the  current  of  blood  to  continue ;  it  could 
not  be  of  any  use  in  cases  where,  the  sac  being  small  and  regularly 
dflated,  the  contents  remain  fluid  ;  and  the  only  occasions  where 
it  promises  any  benefit,  are  those  in  which  coagulation  is  already 
far  advanced.     But  here  the  passage  through  the  vessel  beyond 
the  tumour  must  be  obstructed  nearly,  if  not  altogether,  as  much 
as  it  can  be  by  the  ligature  ;  so  that  there,  consequently,  does  not 
seem  to  be  much  probability  of  this  operation  being  ever  exten- 
sively introduced  into  practice. 

Within  the  last  quarter  of  a  century,  various  attempts  and 
proposals  have  been  made  to  facilitate  the  treatment  of  aneurism, 
by  inducing  coagidation  through  other  means  than  that  of  liga- 
ture. Of  these  may  be  mentioned  galvanic  acupuncture,  injection 
of  astringents,  such  as  the  perchloride  of  iron,  and  pressure  on  the 
artery  concerned.  The  two  first  of  these  have  so  little  practical 
evidence  in  their  favour,  that  they  need  not  be  more  particularly 
considered  at  present ;  but  compression  of  the  vessels  deserves 
more  attention.  More  than  fifty  years  ago,  some  cases  of  poplit- 
eal aneurism  were  remedied  on  this  principle  in  Paris,  but  at 
the  expense  of  so  much  time  and  suffering  as  to  deter  from  its 
general  adoption.  It  now  appears,  however,  chiefly  through  the 
exertions  of  Dr.  BeUingham,  and  other  surgeons  of  Dublin,  that 
with  a  well-constructed  and  carefully  regulated  apparatus,  the 
object  may  be  frequently  attained  with  a  tolerable  amount  of 
pain  and  delay.  On  some  occasions,  a  few  hours  have  been  found 
sufficient  for  the  purpose ;  but  in  general  a  period  of  from  two  to 
four  weeks  is  requisite. 
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The  great  argument  in  favour  of  this  mothoJ  is  its  freedom 
from  the  danger  of  hemorrhage  which  attends  tying  the  vessel. 
But  it  must  be  admitted,  that  while  exempt  from  this  objection, 
pressure  is  exposed  to  others,  especially  its  risk  of  causing 
engorgement,  inflammation,  and  mortification  of  the  limb,  together 
with  the  greater  difficulty  which  may  attend  the  ligature,  from 
condensation  of  the  textures,  in  the  event  of  its  subsequently 
proving  necessary.  It  is  only  the  femoral  artery  which  can  be 
subjected  to  the  method  in  question  ;  and  if  this  vessel  be  tied 
with  proper  care,  there  appears  to  be  little  or  no  danger  from  the 
operation.  I  have  performed  it  thirty-three  times  without  any 
bad  consequences.  On  the  whole,  it  would  seem  that  the  liga- 
ture is  the  quickest,  easiest,  most  certain,  and  least  painful  means 
of  remedy,  while  compression  affords  a  useful  substitute  when 
circumstances  prevent  the  operation  from  being  performed  with 
due  attention  to  the  circumstances  requisite  for  its  safety. 

The  advantages  of  Hunter's  operation  were  so  great  and  mani- 
fest in  the  situations  for  which  it  was  proposed,  that  the  old  pro- 
cedure being  thrown  completely  into  the  shade,  the  new  one 
came  to  be  regarded  as  preferable  for  the  treatment  of  all 
aneurisms  except  those  of  recent  traumatic  origin.  But  there 
seems  reason  to  tliink  that  a  serious  error  was  committed  in  this 
general  adoption  of  one  method  to  the  exclusion  of  the  other, 
since  the  grounds  of  preference  are  not  the  same  in  all  situations, 
and  are  indeed  in  some  of  them  completely  reversed,  as  when 
the  axillary  artery  is  the  seat  of  aneurism.  There  is  here  eveiy 
facility  for  performing  the  old  operation,  and  great  difficulty,  as 
well  as  danger,  in  carrying  the  Hunterian  method  into  eflect. 
But  while  this  cannot  be  denied,  it  has  been  maintained  that  the 
difficulty  of  execution  is  greatly  counterbalanced  by  the  safety 
derived  from  tying  the  artery  at  a  sound  part,  instead  of  doing 
80  at  the  seat  of  rupture.  Indeed,  it  has  generally  been  believed 
that  the  whole  extent  of  vessel  comprehended  by  the  aneurismal 
sac  should  be  regarded  as  unfit  for  bearing  a  ligature,  although 
an  unprejudiced  view  of  the  subject  could  hardly  have  failed  to 
shew  that  there  was  no  sufficient  foundation  for  this  opinion. 
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since  the  tamoor  is  always  small  at  its  commencement^  and  the 
enlargement  of  its  sac  does  not  affect  the  artery  concerned  in 
regard  to  the  soondness  of  its  coats.  It  may  be  remarked  for- 
ther,  that  if  the  vessel  is  considered  soond  while  beyond  the 
confines  of  the  aneurism,  it  should  not  be  looked  upon  as  diseased 
merely  because  the  increasing  size  of  the  cavity  has  led  to  its 
envelopment.  Another  objection  to  the  old  operation,  is  the  fear 
that  opening  a  large  sac  would  be  attended  with  such  profuse 
and  protracted  suppuration  as  might  exhaust  the  patient's  strength. 
But  this  apprehension  can  have  no  good  ground,  since  the  con- 
densed texture,  which  encloses  the  blood  of  an  aneurism,  has  no 
tendency  to  maintain  a  discharge  after  being  relieved  &om  the 
cause  of  distension.  Lastly,  it  has  been  feared,  that  laying  open 
a  large  tumour  of  the  kind  in  question  might  give  rise  to  fatal 
hemorrhage,  but,  as  will  be  explained  hereafter,  any  such  danger 
may  be  avoided  through  the  use  of  means  which  have  been 
devised  for  the  purpose. 

TreaimerU  of  Particular  Aneurisms. 

PopliUal. — One  of  the  most  common  situations  of  aneurism 
is  the  popliteal  artery,  which,  being  subject  to  sudden  extremes 
of  tension  and  relaxation  more  than  any  other  part  of  the  arterial 
sjotem,  must  be  exposed  not  only  to  the  directly  exciting  causes 
of  the  disease,  but  also  to  the  predisposing  effect  of  the  same  cir- 
cumstances leading  to  morbid  alteration  of  its  coats.  The  tumour 
occupies  the  popliteal  cavity,  which  it  gradually  fills,  but  hardly 
extends  beyond,  so  long  as  any  part  of  the  artery  remains  entire. 
A  circumscribed  pulsating  swelling  is  felt  in  the  ham,  which 
weakens  the  limb,  and  usually  occasions  constantly  increasing 
pain  as  well  as  oedema,  by  pressing  on  the  nerve  and  vein  that 
lie  over  it  In  some  cases  so  little  inconvenience  is  felt,  that 
the  disease  escapes  observation  tintil  it  attains  a  large  size. 
When  the  external  coat  gives  way,  so  as  to  let  the  blood  escape 
into  the  cellular  texture,  and  convert  the  true  aneurism  into  a 
false  one,  the  swelling  suddenly  extends  in  all  directions.  The 
limb  then  becomes  entirely  useless,  excessively  painful,  and 
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oedematous — the  pressure  of  the  tumour  induces  absorption  of 
the  condyles  of  the  femur — and  if  the  disease  is  left  to  itself,  the 
aneurism  either  opens  and  gives  rise  to  a  fatal  hemorrhage,  or 
undergoes  a  natural  cure  by  coagulation  and  absorption  of  its 
contents. 

It  was  here  that  the  old  operation  proved  most  difficult  and 
appalling;  and  when  we  consider  the  deep  situation  of  the 
artery,  the  diseased  condition  of  its  coats,  and  their  close  con- 
nection to  the  bone  through  means  of  the  tendinous  sheath  of 
the  triceps ;  also  the  large  and  shapeless  cavity,  at  the  bottom  of 
which  the  vessel  was  to  be  secured;  the  hardly  repressible 
hemorrhage ;  and  the  obstacle  occasioned  by  the  vein  and  nerve 
lying  over  the  tumour,  it  does  not  seem  surprising  that  its  results 
should  have  been  almost  uniformly  fataL  Dr.  WUmer  of  Coven- 
try states,  that  at  the  time  he  wrote  (1780),  there  was  not  an 
instance  of  its  successful  performance  in  this  coimtry.  The 
modem  operation  could  hardly  have  been  more  practicable  for 
aneurism  in  this  situation,  if  it  had  not  been  for  the  happy  im- 
provement of  John  Hunter  (1785),  who,  observing  that  no  large 
branch  rose  from  the  artery  for  a  long  way  above  the  tumour, 
proposed  to  tie  it  on  the  fore  part  of  the  thigh,  where  it  was 
nearer  the  surface,  and  at  a  greater  distance  firom  the  disease ; 
where  the  operation  would  be  easier,  and  the  coats  of  the  vessel 
might  be  expected  to  remain  in  a  more  healthy  state. 

The  artery  may  be  tied  either  before  or  after  it  passes  under 
the  Sartorivs  muscle,  but  more  conveniently  at  the  former  of 
these  points,  being  there  nearer  the  surfEu^e,  and  further  from  the 
disease. 

The  patient  being  placed  in  a  reclining  posture,  with  his 
knee  bent  and  the  thigh  placed  on  its  outer  side,  the  surgeon 
should  feel  with  the  fingers  of  his  left  hand  for  the  triangular 
hollow  which  is  formed  by  the  meeting  of  the  Sartorius  and  ad- 
ductor  lonffuSy  then  stretching  the  integuments  not  transversely, 
but  in  the  long  direction  of  the  limb,  he  should  make  an  incision 
from  two  and  a  half  to  three  and  a  half  inches  long,  according 
to  the  thickness  of  the  parts,  having  its  lower  extremity  situated 
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over  the  angle  of  union  of  the  two  muscles  above  mentioned, 
and  running  upwards  at  a  nearly  equal  distance  from  their 
respective  edges.  Separating  the  lips  of  the  wound,  he  should 
expose  and  divide  the  fascia,  after  which,  making  an  assistant 
hold  aside  the  edge  of  the  sartorius,  he  will  expose  the  sheath 
of  the  vessels,  and,  lifting  it  up  with  the  dissecting  forceps,  open 
it  sufficiently  to  let  the  coats  of  the  artery  be  seen  distinctly. 
It  is  here  that  the  principal  nicety  of  the  operation  lies,  since 
too  much  exposure  of  the  vessel,  especially  by  tearing,  or  the  use 
of  blunt  instruments,  incurs  the  risk  of  secondary  hemorrhage ; 
while  if  the  arterial  coat  be  not  sufficiently  denuded,  there  is  no 
less  danger  of  injuring  the  vein  in  the  passage  of  the  needle. 
The  artery  should  be  exposed  by  means  of  the  dissecting  forceps 
and  knife,  just  as  in  a  careful  dissection  on  the  dead  body.  The 
opening  in  the  sheath  need  not  exceed  three-eighths  of  an  inch 
in  length ;  but  the  cellular  or  fatty  substance  immediately  en- 
veloping the  vessel  in  variable  quantity  must  be  raised  in 
successive  portions,  and  divided,  until  the  surface  of  the  arteiy 
appears  perfectly  white  and  distinct. 

The  aneurism-needle,  previously  threaded,  is  then  to  be  passed 
round  the  artery,  which  will  be  easily  effected  if  it  has  been  ade- 
quately exposed,  and  the  edge  of  the  opening  in  the  sheath  is 
held  aside  with  forceps,  to  let  the  point  of  the  instrument  enter 
and  escape.  In  doing  this  it  is  necessaiy  to  avoid  the  vein 
which  hes  below,  and  the  nerve  that  runs  on  the  outer  or  fibular 
side  of  the  artery.  On  one  occasion  in  the  living  body,  and  in 
another  in  the  dead,  I  found  a  large  vein,  nearly  half  the  size  of 
the  femoral,  lying  anterior  to  the  artery.  So  soon  as  the  ligature 
appears,  it  must  be  disengaged  from  the  eye  of  the  needle  by  the 
forceps  or  a  hook,  and  pulled  out  of  the  wound  while  the  instru- 
ment is  withdrawn  in  the  opposite  direction.  The  operator 
having  then  satisfied  himself  that  the  artery  and  nothing  more 
is  included,  should  tie  the  ligature  tightly  in  what  sailors  call 
the  reef-knot^  which  is  done  by  crossing  the  ends  of  the  thread 
first  one  way  and  then  the  other.  After  the  ligature  is  tied,  one 
of  the  ends  may  be  either  cut  away,  or  allowed  to  remain.    The 
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needle,  though  introduced  carefully  and  properly,  sometimes 
occasions  a  pretty  copious  flow  of  blood,  which  fills  the  wound 
almost  as  rapidly  as  it  is  wiped  out,  but  ceases  upon  the  liga- 
ture being  tied,  and  probably  depends  upon  the  injury  of  a  small 
branch  happening  to  come  oflf  at  the  part  The  edges  of  the 
wound  should  be  brought  together  with  a  couple  of  stitches,  and 
lightly  dressed. 

After  this  operation,  there  is  a  greater  difficulty  to  be  en- 
countered, in  the  establishment  of  an  adequate  channel  for  the 
blood  by  the  anastomosing  branches,  than  occurs  in  most  other 
cases,  as  the  perforating  and  external  circumflex  branches  of  the 
profunda  pour  their  contents  into  those  of  the  articular  arteries, 
and  these  rising  from  the  popliteal  portion  of  the  vessel,  which 
becomes  obstructed  by  the  coagulation  that  follows  the  operation, 
mnst  transmit  the  blood  into  other  branches  communicating 
lower  down  with  the  unimpeded  arteries  of  the  leg.  The  limb, 
therefore,  should  be  protected  from  cold,  and  also  from  any  sort 
of  excitement. 

K  it  is  wished  to  tie  the  femoral  artery  below  the  crossing  of 
the  sartorius,  an  incision  should  be  made  in  the  middle  of  the 
thigh,  commencing  about  three  inches  lower  than  where  that  for 
the  former  operation  terminates.  The  external  or  fibular  edge 
of  the  sartorius  being  exposed,  should  be  drawn  inwards,  when  a 
strong  tendinous  fascia  passing  from  the  vastus  externtis  to  the 
triceps  will  be  brought  into  view ;  and  when  it  has  been  divided, 
the  sheath  wiU  appear,  containing  the  artery  and  vein,  in  the 
same  relative  situation  as  they  were  at  the  other  part  of  their 
course.  The  operation  should  then  be  completed  as  already 
described. 

Though  the  ligature  of  the  femoral  artery  is  not  attended 
with  much  difficulty,  it  is  frequently  followed  by  bad  conse- 
qncnces.  It  has  long  been  my  conviction  that  these  depend 
upon  the  operation  being  considered  too  easy,  and  therefore  con- 
ducted without  sufficient  attention  being  paid  to  the  circum- 
stances above  mentioned,  in  regard  to  exposing  the  artery  and 
avoiding  the  vein.     In  my  own  practice^  as  already  stated,  I 
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have  had  occaflion  to  tie  the  femoral  artery  thirty-three  times,  and 
never  expeiienoed  any  troubleaome  effects  from  the  operation. 

Ligature  of  the  Arteries  below  the  Knee, 

Aneurism  hardly  ever  occurs  below  the  knee  from  internal 
causes ;  but  wounds  not  un&equently  occasion  hemorrhage, 
which  requires  the  arteries  concerned  to  be  tied*  In  such  cases, 
it  is  necessary  to  secure  the  injured  vessel  not  only  above  the 
aperture,  but  also  below  it,  since  the  anastomosing  branches 
would  otherwise  maintAin  the  bleeding. 

The  posterior  tibial  may  be  exposed  by  making  an  incision 
along  the  inner  margin  of  the  tibia,  commencing  opposite  to  the 
insertion  of  the  sartorius,  and  running  three  or  four  inches  down- 
wards. The  knee  being  bent,  and  the  foot  extended  in  order  to 
relax  the  gastrocnemius,  the  origin  of  the  soleus  from  the  tibia 
should  be  brought  into  view  and  divided,  when  the  operator  may 
pass  his  finger  down  to  the  artery,  which  lies  somewhat  more 
tiian  a  finger^s  breadth  &om  the  edge  of  the  tibia,  immediately 
under  the  finscia,  that  covers  the  deepnseated  muscles,  and  then 
apply  ligatures.  But  in  operating  for  a  wound  of  the  vessel,  it 
is  alwajrs  better  to  enlarge  the  existing  incision  than  to  make  a 
new  one.  The  artery  might,  if  necessary,  be  tied  very  easily  at 
the  ankle.  An  incision  about  a  couple  of  Inches  long  should 
be  made  between  the  inner  ankle  and  tendo  Achillis^  rather 
nearer  the  former  than  the  latter ;  two  layers  of  fascia,  which 
are  the  continuations  of  the  superficial  one  lying  immediately 
under  the  int^uments,  and  the  deep  one  that  covers  the  blood- 
vessels, nerves,  and  deepnseated  muscles,  with  more  or  less 
intermediate  cellular  substance  and  fat,  must  next  be  divided, 
and  then  the  artery  is  found  lying  with  its  two  vena  comites  on 
the  tibial  side  of  the  nerve.  The  plantar  arteries  are  sometimes 
cut,  and  would  be  tied  with  great  difficulty,  owing  to  the  cellular 
and  fatty  textures  which  cover  them  being  so  thick  and  dense, 
especially  when  iofiltrated  with  blood ;  but  it  is  fortunately  un- 
necessary to  secure  them  in  this  way,  as  pressure  properly 
applied  is  always  sufficient  for  the  purpose.    The  lint  ought  to 
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rest  directly  upon  the  orifice  of  the  bleeding  vessel,  and  there- 
fore, as  has  already  been  remarked,  the  wound  should  be  dilated, 
if  not  wide  enough  to  admit  of  its  introduction. 

The  anterior  tibial  artery  is  liable  to  wounds  at  various  parts 
of  its  course,  and  may  be  tied  throughout  almost  the  whole  of  it 
This  is  not  required  below  the  ankle,  as  pressure  is  equally 
efficient,  and  much  more  convenient;  but  it  may  be  necessary  to 
apply  ligatures  higher  than  this.  The  vessel  is  not  apt  to  be 
wounded  further  up  than  the  middle  of  the  leg,  where  the  thick- 
ness of  the  muscles  protects  it  As  it  runs  close  to  the  inter- 
osseous ligament^  and  along  the  fibular  side  of  the  tibialis  anticuSy 
it  may  be  always  easily  found  by  making  an  incision  about  two 
inches  and  a  half  long,  at  such  distance  from  the  outer  margin 
of  the  tibia  as  will  allow  room  for  this  muscle,  and  then  cutting 
down  in  the  first  muscular  interstice. 

The  peroneal  artery  is  so  securely  defended  by  the  various 
parts  which  surround  it  on  all  sides,  that  it  can  hardly  be  injured 
without  a  very  serious  wound  of  the  leg ;  and  in  the  rare  case  of 
its  hemorrhage  requiring  particular  attention,  instead  of  per- 
forming a  very  severe  operation  to  apply  the  ligature,  it  would 
probably  be  better  to  enlarge  the  wound,  if  necessary,  introduce 
graduated  compresses,  and  support  the  limb  with  a  bandage 
applied  from  the  toes  upwards. 

Femoraly  Ingwinal,  and  Hiac  Aneurism. 

Aneurism  of  the  femoral  artery  sometimes  occurs  just  before 
it  passes  through  the  sheath  of  the  triceps,  in  which  case  the 
vessel  ought  to  be  tied  above  the  crossing  of  the  sartorius,  as  has 
been  described  for  popliteal  aneurism  :  or  if  the  aneurism  is  the 
result  of  a  recent  punctured  wound,  the  old  operation  may  be 
performed ;  as  there  will  be  no  reason  to  deem  the  arterial  coats 
unsound,  and  the  vessel  lies  favourably  for  the  purpose.  A 
tourniquet  having  been  applied,  the  cavity  is  to  be  laid  open, 
the  fluid  and  coagulable  blood  sponged  out^  and  the  orifice  being 
detected,  two  ligatures  must  be  tied,  one  above  and  the  other 
below  the  injured  part    But  if  the  case  is  of  some  standing,  it 
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will  be  better  to  perfonn  the  oidinaiy  operatioa  I  did  so  on 
one  occasion  with  perfect  success. 

The  disease  not  nnfrequently  appears  at  the  groin,  being 
seated  in  the  common  femoral  artery  above  its  bifurcation, — and 
then  constitutes  a  tumour,  which  fiUs  more  or  less  completely 
the  triangular  hollow  that  exists  at  this  part  of  the  thigh,  and  is 
apt  to  be  mistaken  for  a  chronic  abscess. 

The  proper  remedy  is  ligature  of  the  external  iliac  ;  and  Mr. 
Abemethy  had  the  merit  of  executing  this  bold  attempt  for  the 
first  time  (1804),  having  previously  tied  the  artery  in  another 
case  on  account  of  hemorrhage  (1796).  Both  the  patients  who 
were  the  subjects  of  these  operations  died ;  but  his  next  case 
(1806)  was  more  fortunate.  Mr.  Freer  of  Birmingham,  much 
about  the  same  time,  but  rather  earlier,  met  with  complete 
success.  Since  then,  the  ligature  of  the  external  iliac  has  been 
practised  so  frequently  and  successfully  that  it  is  now  regarded 
as  an  ordinary  proceeding. 

The  operation  consists  in  making  an  opening  through  the  ab- 
dominal parietes  above  Pouparf  s  ligament^  pushing  aside  the 
peritoneum,  and  then  tying  the  artery,  which  is  thus  brought 
into  view,  or  at  all  events  within  reach  of  the  aneurism-needle. 
The  incision  for  this  purpose  ought  to  run  nearly  parallel  with 
Pouparf  s  ligament^  but  slightly  diverging  firom  it  in  proceeding 
upwards,  so  as  to  be  about  the  distance  of  an  inch  from  the 
superior  spinous  process.  It  should  be  between  three  and  four 
inches  long,  and  placed  lower  down  or  further  up^  according  to 
the  situation  of  the  tumour,  so  as  to  let  the  ligature  be  applied 
at  some  distance  fix)m  the  sac.  Generally  speaking,  the  lower 
end  of  the  incision  ought  to  be  about  half  an  inch  above  the 
middle  of  Pouparf  s  ligament.  The  surgeon  may  cut  through 
the  integuments  and  tendon  of  the  external  oblique,  as  it  is 
usually  called,  without  any  ceremony;  but  in  dividing  the 
internal  oblique  and  transverse  muscles,  he  should  use  the  pre- 
caution of  raising  their  fibres  with  the  forceps,  before  cutting 
them ;  and  having  thus  exposed  a  portion  of  the  fctBcia  tran&- 
versalis,  he  may  readily  dilate  to  what  further  extent  seems 
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necessaiy,  by  means  of  a  probe-pointed  curved  bistoury,  guarded 
with  his  fore-finger.  Gently  scratching  through  tliis  fascia, 
which,  near  the  crest  of  the  ilium,  does  not  adhere  intimately 
to  the  peiitoneuniy  he  will  be  able  to  push  that  membrane  in- 
wards, and  introduce  his  finger  down  to  the  artery  which  runs 
along  the  inner  side  of  the  psoas  Tnagnus^  loosely  connected  with 
the  vein.  If  the  aneurism-needle  is  assisted  by  the  coimter 
pressure  of  a  finger  placed  opposite  its  point,  hardly  any  dissec- 
tion will  be  required  for  detaching  the  vessel,  and  if  the  con- 
vexity of  the  instrument  is  turned  towards  the  peritoneum,  the 
risk  of  wounding  it  or  the  vein  will  be  diminished  ;  but  in  this 
particular  the  surgeon  must  be  guided  by  his  own  convenience. 
If  any  considerable  branch  of  the  circumflexa  ilii  is  cut  during 
the  operation,  it  ought  to  be  secured.  The  edges  of  the  wound 
should  be  stitched  together,  and  lightly  dressed.  Sir  A.  Cooper 
recommended  another  mode  of  operating,  which  was  certainly  in 
some  respects  easier,  but  objectionable  on  several  grounds,  par- 
ticularly in  so  far  as  it  exposed  the  vessel  too  low  down,  in  the 
neighbourhood  of  the  disease,  the  lymphatic  glands,  and  the 
origins  of  the  epigastric  and  circumflex  arteries.  This  method 
was,  to  make  a  curved  incision,  having  its  convexity  downwards, 
and  nearly  in  the  direction  of  Poupart's  ligament,  beginning  over 
the  margin  of  the  external  inguinal  aperture,  and  terminating 
near  the  spinous  process,  then  to  cut  through  the  tendon  of  the 
external  oblique  muscle,  so  as  to  expose  the  spermatic  cord, 
which  being  pushed  upwards,  along  with  the  muscles  lying 
over  it  and  the  peritoneum  under  it,  afforded  room  for  applying 
the  ligature. 

Tlie  Internal  lUac  has,  on  one  or  two  rare  occasions,  been  tied 
on  account  of  aneurisms  of  the  glutaeal  and  ischiatic  arteries 
affecting  these  vessels  after  issuing  from  the  sacro-ischiatic  notch. 
The  operation  is  to  be  performed  in  the  same  way  as  that  for  the 
ligature  of  the  external  iliac,  the  incision  being  merely  carried 
further  upwards,  and  made  somewhat  longer.  The  external  iliac 
will  form  a  good  guide  to  the  internal,  which  separates  from  the 
other  at  the  sacro-iUac  8}Tichondrosis.     The  ureter  crosses  the 
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vessel  at  this  part^  and  mighty  through  want  of  caation,  be 
included  in  the  ligature. 

The  Conunon  Iliac  can  require  to  be  tied  only  on  account  of 
wounds  or  aneurisms  extending  up  the  external  iliac  Wounds 
of  the  common  iliac,  from  balls  or  thrusts  of  sharp-pointed 
weapons,  granting  that  they  were  not  attended  with  any  other 
fatal  injury,  would  very  seldom  afford  the  time  and  opportunity 
necessary  for  applying  a  ligature,  owing  to  their  profuse  hemor- 
rhage ;  and  where  the  aneurismal  sac  extends  up  into  the  pelvis, 
it  generally  adheres  so  intimately  to  the  peritoneum  as  must 
render  the  ligature  of  the  common  iliac,  without  injuring  this 
membrane,  all  but  impossible  Dr.  Mott  of  New  York,  never- 
theless, succeeded  in  tying  the  vessel  successfully.  The  aneurism 
reached  far  into  the  pelvis,  but  he  managed  to  separate  the 
peritoneum  from  its  sac,  so  as  to  expose  the  arteiy,  and  pass  a 
ligature  round  it  He  made  an  incision  about  six  inches  long, 
extending  higher  up  than  the  one  requisite  for  tying  the  internal 
iliac  artery,  and  found  great  assistance  from  thin  wooden  spatu- 
las, which  were  employed  to  hold  aside  the  peritoneum  with  the 
intestines. 

The  aorta  is  occasionally  found,  on  dissection  of  dead  bodies, 
to  be  very  narrow,  or  altogether  impervious,  either  in  conse- 
quence of  original  malformation,  or  owing  to  the  complete 
spontaneous  coagulation  of  large  aneurisms  in  its  course.  In 
these  cases  the  blood  seems  to  be  conveyed  to  the  parts  below 
the  obstruction,  chiefly  by  means  of  the  anastomoses  between  the 
lumbar  arteries,  and  those  of  the  intestines.  !{,  therefore,  the 
aorta  could  be  tied  without  the  infliction  of  a  mortal  wound, 
there  is  reason  to  believe  that  a  cure  might  thus  be  accomplished 
in  aneurisms  ascending  too  high  for  being  remedied  by  ligature 
of  the  iliac  In  dogs  and  other  animals  having  long  and  thin 
loins,  it  is  not  difficult  to  tie  the  arteiy,  by  making  a  longitu- 
dinal incision  between  the  lumbar  and  abdominal  muscles,  and 
turning  aside  the  peritoneum.  In  the  human  subject^  there  is 
not  room  enough  for  proceeding  in  this  way,  and  the  only  prac- 
ticable method  seems  to  be  that  first  adopted  by  Sir  A.  Cooper, 
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as  a  forlorn-hope,  in  a  case  where  the  patient  was  reduced  to  the 
very  point  of  death  by  hemorrhage  from  an  iliac  aneurism.  Ho 
cut  through  the  parietes  of  the  abdomen  in  the  linea  atba^ 
turned  aside  the  intestines,  cut  through  the  peritoneum  again, 
and  tied  the  vessel  This  operation  may  be  performed  without 
much  difficulty,  but  it  does  not  seem  probable  that  the  compli- 
cated dangers  attending  the  double  wound  of  the  peritoneum, 
the  handling  of  the  intestines,  and  the  shock  caused  to  the  sys- 
tem by  suddenly  impeding  the  circulation  of  the  great  arterial 
trunk,  would  leave  the  patient  any  chance  of  recovery.  Sir  A. 
Cooper's  patient  lived  thirty-eight  hours,  and  the  circulation  of 
the  sound  limb  returned.  His  death  was  ascribed  to  its  not 
doing  so  in  the  affected  one,  which  was  probably  owing  to  the 
great  extent  of  the  aneurism  obstructing  a  long  tract  of  the 
artery  and  its  branches,  and  consequently  requiring  the  blood  to 
be  transmitted  through  many  successive  anastomoses. 

If  the  aneurism  ascends  too  high  for  ligature  of  the  common 
iliac,  instead  of  resorting  to  the  desperate  expedient  of  tying  the 
aorta,  it  would  be  better  to  lay  open  the  sac,  and  secure  the 
arterial  orifice,  which  wUl  probably  be  found  considerably  lower 
than  the  confines  of  the  cavity.  In  a  case  where  the  tumour 
reached  to  the  bifurcation  of  the  aorta,  I  adopted  this  plan,  and 
tied  the  external  iliac  just  below  its  origin  from  the  common 
trunk,  the  hemorrhage  being  completely  suppressed  by  a  clamp 
with  which  Professor  Lister  of  Glasgow  supplied  me  for  the 
purpose. 

Ligature  of  the  Arteries  of  the  Superior  Extremity. 

Aneurism  seldom  if  ever  occurs  below  the  axilla,  except  as  a 
consequence  of  wounds,  and  then,  of  course,  has  its  sac  formed 
entirely  by  the  cellular  substance  exterior  to  the  vessel  This 
used  to  happen  most  frequently  at  the  bend  of  the  arm  when 
bleeding  was  in  fashion,  owing  to  the  lancet  being  used  in- 
cautiously, so  as  either  to  transfix  the  median  basilic  vein,  and 
puncture  the  humeral  artery  which  lies  under  it,  or  to  open  the 
radial  or  ulnar  arteries  instead  of  veins,  which,  when  coming  ofif 
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high  and  running  supeificially,  they  veiy  much  resemble.  If 
either  of  these  disagreeable  accidents  were  to  occur,  strong  pres- 
sure should  be  exercised  over  the  wound — a  bandage  being  ap- 
plied tightly  from  the  fingers  upwards  to  support  the  arm  in 
bearing  it  If  one  of  the  smaller  arteries  is  concerned,  this  treat- 
ment will  probably  prevent  the  formation  of  an  aneurism,  and 
if  the  trunk  of  the  humeral  itself  is  wounded,  though  the  chance 
of  its  doing  so  will  be  much  less,  there  is  still  room  for  hope. 
Even  after  an  aneurism  has  formed  in  this  situation,  the  treat- 
ment by  rest  and  pressure  of  the  whole  limb,  sometimes  efiects 
the  cure,  and  therefore  a  trial  should  be  made  of  these  mean& 
If  they  fiedl,  it  then  becomes  necessary  to  resort  to  the  ligature, 
and  it  ought  always  to  be  applied,  here  as  elsewhere,  in  the  case 
of  a  wounded  artery  to  the  vessel  actually  injured,  and  not  to 
the  trunk  from  which  it  proceeds.  The  best  way  of  proceeding 
is  to  lay  the  sac  £Edrly  open — to  evacuate  its  contents — and  then 
to  apply  a  couple  of  ligatures,  one  above,  and  the  other  below 
the  opening. 

Should  it  ever  be  thought  necessary  to  tie  the  humeral  above 
the  elbow,  the  operation  may  be  performed  by  making  an  inr 
cision  two  inches  and  a  half  in  length  along  the  inner  edge  of 
the  biceps  muscle.  The  artery  will  be  found  lying  on  the  radial 
side  of  the  median  nerve,  strictly  connected  with  its  verue  eomitet^ 
and  covered  by  the  humeral  vein. 

When  the  arteries  of  the  fore-arm  happen  to  be  wounded, 
they  ought  to  be  tied  at  the  injured  part  The  radial  is  found 
in  the  first  muscular  interspace  next  the  radius,  and  the  ulnar  in 
the  first  muscular  interspace  next  the  ulna. 

Wounds  of  the  hands  and  wrist  are  frequently  attended  with 
profuse  hemorrhage,  for  which  the  humeral  artery  is  sometimes 
tied.  But  the  fisu^t  of  this  operation  checking  the  bleeding,  proves 
that  the  case  did  not  require  it  since,  if  the  hemorrhagic  ten- 
dency were  strong,  it  could  not  be  subdued  by  a  ligature  so  &r 
distant  from  the  wound,  and  with  so  many  branches  intervening. 
In  all  these  cases,  pressure,  if  properly  applied,  will  be  found 
perfectly  sufficient  for  the  puipose. 
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Axillary  Aneurism. 

Next  to  the  ham  and  groin,  the  axilla  is  the  most  common 
seat  of  spontaneous  external  aneurism.  It  generally  begins  in 
the  form  of  a  small  circumscribed  tumour,  formed  by  the  external 
coat  of  the  artery,  and  after  increasing  for  a  time  gradually, 
suddenly  enlarges  upon  rupture  of  the  sac.  It  then  not  only 
fills  the  axillary  cavity,  but  projects  beyond  it. 

The  first  attempt  to  cure  the  disease  in  this  situation  by 
operation  was  made  by  Pelletan  (1786),  who  proposed  to  divide 
the  clavicular  origin  of  the  Pectoralis  major,  and  thus  expose  the 
subclavian  artery  where  it  passes  out  below  the  clavicle.  His 
colleagues  withheld  their  consent^  and  would  sanction  only  a 
dive  with  the  needle  after  the  integuments  were  divided.  This 
ineffective  and  dangerous  attempt  was  tried,  and  of  course  proved 
unsuccessfuL  Mr.  Keate  afterwards  succeeded  by  executing 
the  proposal  of  Pelletan  (1800)  so  far  as  regarded  the  division 
of  the  pectoral  muscle,  but  he  also  then  plunged  his  needle  in 
search  of  the  artery.  Mr.  Chamberlayne  operated  more  properly 
(1815)  by  dividing  the  muscle,  and  then  dissecting  down  to  the 
vesseL 

This  operation  is  difficult,  owing  to  the  depth  of  parts — ^the 
troublesome  hemorrhage  proceeding  from  branches  of  the 
thoracica  humeraria  that  lie  in  the  way — the  subclavian  vein 
overlapping  the  artery — and  the  close  proximity  of  the  laige 
nerves  going  to  form  the  axillary  plexus,  which  are  apt  to  impose 
upon  the  surgeon,  and  be  mistaken  for  the  artery.  It  is  also 
seldom  admissible,  owing  to  the  height  to  which  the  disease 
generally  extends  upwards.  The  best  mode  of  performing  it, 
would  be  to  make  an  incision  along  the  lower  margin  of  the 
clavicle,  from  the  coracoid  process  to  near  the  sternum,  and  then 
another  about  the  same  length,  proceeding  downwards  from  the 
acromial  extremity  of  the  former,  in  the  direction  of  the  space 
between  the  deltoid  and  pectoral  muscles.  The  clavicular  origin 
of  the  latter  being  then  divided,  and  any  arterial  bimich  that 
bleeds  considerably  having  been  tied,  the  surgeon  dissecting  down 
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on  the  acromial  side  of  the  plexus  of  vessels  and  nerves,  in  order 
to  av6id  the  vein,  will  find  the  artery,  and  be  able  to  include  it 
in  the  ligature. 

The  subclavian  artery  can  be  much  m&te  eaaily  and  advanta- 
geously tied  above  the  clavicle,  immediately  after  it  passes  out 
behind  the  scalenus  anticiis^  where  it  is  more  superficial,  detached 
from  the  vein,  and  at  a  greater  distance  from  the  disease.  Mr. 
Bamsden  had  the  merit  of  first  performing  the  operation  here 
(1808) ;  and,  though  the  case  terminated  unfavourably,  it  led  to 
others,  which  have  established  this  as  the  best  mode  of  proceed- 
ing for  the  purpose.  Dr.  Post  of  New  York  met  with  the  first 
instance  of  success  (1817). 

The  method  of  operating  described  by  Mr.  Bamsden  has 
hardly  been  improved  The  patient  being  placed  on  his  back 
with  the  head  rather  lower  than  the  trunk,  and  his  shoulder 
having  been  depressed  as  much  as  possible,  an  incision  should  be 
made  along  the  upper  edge  of  the  clavicle,  from  the  insertion  of 
the  stemo-mastoid  to  that  of  the  trapezius.  Another  cut^  per- 
pendicular to  the  former,  and  of  about  the  same  length,  ought 
next  to  be  carried  from  its  centre  upwards,  parallel  with  the 
external  edge  of  the  stemo-mastoid  The  flaps  thus  formed 
should  be  reflected  with  the  platysma  myoides  and  fat — ^the 
jugular  vein  being,  if  possible,  avoided  or  held  aside ;  and  then 
the  surgeon  dissecting  down  to  the  lower  edge  of  the  inferior 
belly  of  the  omo-hyoidem,  exposes  the  scalenvs  anticus,  taking 
care  not  to  cut  the  supra-scapular  artery,  which  must  be  tied  if 
wounded  Tracing  this  muscle  to  its  insertion  into  the  first  rib, 
he  is  led  infallibly  to  the  artery  which  passes  out  behind  it, 
imnxediately  above  its  attachment.  He  then  either  carries  the 
needle  round  the  vessel  where  thus  exposed,  or,  in  case  of  its 
shewing  any  sign  of  morbid  alteration,  uncovers  it  a  little 
further,  by  cutting  or  turning  back  the  edge  of  the  scalenus — ^in 
doing  which  there  is  no  danger  of  injuring  the  phrenic  nerve, 
as  it  lies  here  quite  at  the  sternal  edge  of  the  muscle,  having 
crossed  it  obliquely  in  descending  from  the  cervical  plexus. 
It  appears  from  the  cases  on  record,  that  the  large  nerves  going 
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to  constitute  the  axillary  plexus,  thougli  not  lying  in  the  way  of 
the  artery,  are  apt  from  their  proximity  to  be  mistaken  for  it ; 
wherefore  the  surgeon  should  be  cautious  in  passing  the  Ugature, 
and  not  tie  it  until  sa^sfied,  by  the  effect  of  compressing  what 
he  has  included,  that  it  is  really  the  arteiy. 

Notwithstanding  the  superiority  of  this  proceeding  over  those 
which  were  previously  employed  for  ligature  of  the  subclavian 
arteiy,  there  can  be  no  doubt  that  the  operation  is  not  merely 
very  difficult,  but  also  very  dangerous,  since  it  has  been  found 
in  the  recorded  cases  of  its  performance,  that  fully  a  half  of  the 
results  were  fatal  fix)m  secondary  hemorrhage,  deep  seated  sup- 
puration, and  other  bad  effects.  It  would  therefore  seem  better 
in  this  situation  to  prefer  the  old  operation,  for  which  the  vessel 
is  very  conveniently  situated,  since,  if  not  found  to  admit  of 
being  tied  within  the  confines  of  the  sac,  it  may  be  exposed  quite 
up  to  the  clavicle  by  dividing  the  supeqacent  muscles.  That 
this  arteiymay  be  safely  tied  at  the  seat  of  rupture,  is  proved  by 
the  facts  that  I  have  with  perfect  success  twice  amputated  at  the 
shoulder  joint  for  axillary  aneurism  which  did  not  admit  of  any 
other  remedy,  and  twice  operated  by  laying  open  the  sac  ;  while 
the  hemorrhage  may  be  completely  prevented  by  making  an 
incision  at  the  outer  edge  of  the  stemo-mastoid,  so  as  to  admit 
the  finger  of  an  assistant^  and  allow  it  to  press  upon  the  vessel 
when  it  rests  on  the  first  rib. 

Carotid  Aneurism. 

The  carotid  artery  at  the  angle  of  the  jaw,  where  it  divides 
into  its  two  gi-eat  branches,  occasionally  becomes  the  seat  of 
aneurism,  which  is  easily  recognised  by  the  general  characters. 
Sir  A.  Cooper  fii'st  ventured  to  tie  the  common  carotid  for  this 
disease  (1805) ;  and  though  the  attempt  did  not  succeed,  he  re- 
peated it  successfully  not  long  afterwards  (1808).  Since  then 
the  artery  has  been  secured  very  frequently,  on  various  accounts, 
and  with  so  little  difficulty  or  bad  consequences,  that  the  opera- 
tion is  regarded  as  one  of  ordinary  interest 

The  patient  should  be  placed  on  his  back  with  the  head  low 
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at  all  events  on  a  level  with  die  tronk.    The  external 
incision  should  be  two  inches  and  a  half  long,  or  more  if  the  i 

patient's  neck  is  thick.    It  should  extend  along  the  internal  or 
sternal  edge  of  the  stemo-mastoid,  and  be  more  or  less  distant  I 

fix>m  the  sternum,  according  to  the  part  of  the  vessel  which  it  is 
wished  to  tie.  The  artery  lies  most  superficially  in  the  higher 
part  of  the  neck,  where  it  is  covered  merely  by  the  integuments, 
plaiysma  myoidu,  and  fascia.  Lower  down  it  is  overlapped  by 
the  stemo-mastoid  and  stemo-thyroid  muscles,  and  is  crossed  by 
the  omo-hy oid.  The  upper  part  of  its  course,  therefore,  would  be 
preferable  for  the  purpose ;  but  as  the  disease  or  injuiy  which  re- 
quires the  ligature  is  generally  seated  here,  the  surgeon  has  seldom 
any  choice,  and  must  in  general  operate  at  or  below  the  crossing 
of  the  omo-hyoid.  The  edge  of  the  stemo-mastoid  having  been 
brought  into  view,  should  be  held  aside,  so  as  to  expose  the 
ascending  belly  of  the  omo-hyoid,  which  in  its  turn  being  turned 
either  up  or  down,  accordingly  as  it  is  desired  to  tie  the  vessel 
above  or  below  it,  of  which  plans  the  latter  is  usually  preferable, 
the  sheath  of  the  vessel  will  present  itselt  It  ought  to  be 
opened  on  the  tracheal  side,  to  avoid  the  descendens  noni,  which 
runs  down  the  centre,  and,  what  is  of  more  consequence,  to 
prevent  any  risk  of  iiy'uring  the  internal  jugular  vein,  which  lies 
on  the  outer  side,  and  overlaps  the  artery.  The  par  vagum  being 
situated  behind  the  vessels,  is  hardly  in  the  way  of  harm.  The 
convexity  of  the  needle  ought  to  be  turned  towards  the  vein. 

In  a  case  of  traumatic  carotid  aneurism  at  the  lower  part  of 
the  neck,  which  extended  to  the  sternum,  and  therefore  pro- 
eluded  the  possibility  of  applying  a  ligature  below  the  tumour, 
I  punctured  the  sac  so  as  to  admit  my  finger,  and  having  thus 
detected  the  arterial  orifice,  closed  it  by  pressure  while  I  laid  the 
cavity  fireely  open,  sponged  out  its  contents,  and  tied  the  vessel 
above  as  well  as  below  the  aperture.  The  residt  was  completely 
successful,  and  saved  not  only  the  patient's  life,  but  also  that  of 
his  assailant  who  inflicted  the  wound. 

The  bold  operation  of  tying  the  arteria  inominata  was  first 
performed  by  Dr.  Mott  (1818),  on  account  of  subclavian  aneurism. 
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The  ligature  separated  on  the  fourteenth  day,  and  everything 
seemed  to  be  going  on  favourably,  when  a  week  afterwards, 
bleeding  commenced  from  the  wound,  and  recurred  from  time  to 
time,  imtil  the  patient's  strength  was  completely  exhausted, 
which  happened  on  the  twenty-sixth  day  after  the  operation. 
Graefe  tied  the  artery  (1822)  with  a  similar  result.  The  ligature 
separated,  and  the  patient  seemed  to  be  safe,  but  died  at  the  end 
of  two  months  from  hemorrhage.  It  thus  appears,  that  when  a 
ligature  is  applied  so  very  near  the  hearty  the  danger  of  bleeding 
continues  longer  than  in  other  situations,  owing  probably  to  the 
great  force  of  the  blood  which  issues  directly  from  the  heart 
tending  to  break  through  the  weak  and  recently-formed  obstruc- 
tion. Perhaps  the  danger  might  be  diminished  by  weakening 
the  action  of  the  patienfe  system  by  depletion  and  abstinence 
for  some  time  after  the  ligature  is  detached. 

The  operation,  though  important  and  dangerous,  is  not  very 
difficult.  Two  incisions  should  be  made  of  nearly  equal  length, 
which  may  be  about  two  inches— one  upwards  fix)m  the  sternum 
along  the  inner  edge  of  the  stemo-mastoid,  and  the  other  trans- 
versely, from  the  same  point  across  the  sternal  attachment  of 
this  muscle.  The  flap  of  skin  thus  formed  being  reflected,  the 
sternal  attachments  of  the  stemo-mastoid,  stemo-hyoid,  and 
sterno-thyroid  muscles,  must  be  divided  to  a  sufficient  extent  for 
bringing  into  view  the  sheath  of  the  vessels,  which  ought  to  be 
opened  as  if  for  the  ligature  of  the  carotid.  This  vessel  having 
been  exposed,  if  traced  down,  wiU  lead  to  the  inominata,  round 
which  the  needle  should  be  passed  very  carefully,  in  order  to 
avoid  the  pleura  and  great  venous  trunk. 

The  Temporal  artery,  from  its  exposed  situation,  is  liable  to 
be  wounded.  I  have  twice  met  with  a  small  circumscribed 
aneurism  of  this  vessel  originating  from  external  violence  with- 
out the  infliction  of  a  wound.  In  such  a  case,  the  best  mode  of 
procedure  is  to  make  an  incision  through  the  skin,  and  dissect 
or  pull  out  the  sac  completely,  so  as  to  leave  merely  the  orifices 
of  the  vessel,  which  may  then  be  tied  as  iisuaL  Hemorrhage  from 
wounds,  whether  intentionally  or  accidentally  inflicted  may  in 
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general  be  suppressed  by  carefully-einployed  pressure — a  piece 
of  cork  wrapped  in  lint  being  applied  over  the  part,  and  secured 
firmly  in  its  place  by  a  narrow  roller,  carried  round  the  head 
and  crossed  repeatedly  over  the  compress ;  but  if  the  bleeding 
has  not  been  effectually  restrained  at  first,  it  becomes  more 
obstinate  from  its  continuance,  by  distending  the  cellular  sub^ 
stance,  and  impeding  the  effect  of  external  pressure.  In  these 
circumstances,  there  should  be  no  hesitation  in  cutting  through 
the  seat  of  the  injuiy  in  the  direction  of  the  vessel,  separating 
the  int^uments  a  little  on  each  side,  and  then  passing  a  ligature 
under  the  artery  by  means  of  a  sharp  needle,  first  on  one  and 
then  on  the  other  side  of  the  breach. 

Aneurism  by  Anastomosis, 

Mr.  John  Bell  described,  under  the  title  of  Aneurism  by 
Anastomosis^  a  subcutaneous  tumour,  which  possessed  a  flattened 
shape,  a  doughy  consistence,  and  a  cellular  structure,  communi- 
cating very  freely  with  the  branches  of  neighbouring  arteries,  so 
that  it  pulsated  or  throbbed  obscurely,  and  bled  profusely  when 
opened  by  incision,  though  when  the  morbid  structure  was  cut 
entirely  out  there  was  not  any  more  hemorrhage  than  might  have 
been  expected  from  the  vessels  of  the  part  Mr.  Bell  regarded 
this  formation  as  composed  of  cells  with  which  the  veins  and 
arteries  freely  communicated,  and  into  which  the  blood  was 
induced  to  flow  with  extraordinary  force.  The  tendency  of 
aneurism  by  anastomosis  being  to  enlarge,  open,  and  bleed,  Mr. 
Bell  recommended  complete  and  speedy  excision  as  the  only 
and  essential  remedy. 

More  recent  and  extended  observation  has  not  only  thrown 
light  upon  the  nature  of  this  tumour,  but  also  proved  that  there 
are  others  of  an  analogous  kind  which  should  be  arranged  along 
with  it ;  and  the  term  of  Morbid  Erectile  Tissue  has  been  em- 
ployed as  the  general  title  for  this  purpose.  Every  part  of  the 
capillary  system  probably  has  the  power  of  inducing  blood  to 
enter  it,  and  those  portions  of  the  body  which,  being  distinguished 
by  a  remarkable  degree  of  this  property,  are  said  to  be  formed 


130  PRINCIPLES  OF  SURGERY. 

by  erectile  tissue,  as  the  penis,  nipple,  or  wattles  of  the  turkey- 
cock,  in  aU  probability  exercise  a  similar  power  in  a  similar 
manner,  but  only  on  a  greater  scale,  proportioned  to  the  develop- 
ment of  their  structure.  Instead,  therefore,  of  being  constituted 
by  distinct  cells  interposed  between  the  veins  and  arteries,  they 
consist  merely  of  the  capillary  vessels  dilated.  In  some  animals 
the  natural  erectile  tissue  is  evidently  formed  in  this  way,  as, 
for  instance,  the  glans  penis  of  the  ram  and  fallow-deer,  and 
there  are  a  few  cases  recorded  in  which  the  morbid  erectile  tissue 
was  no  less  distinctly  composed  of  dilated  and  convoluted  vessels. 

Under  the  head  of  Morbid  Erectile  Tissue  may  be  ranged — 
Aneurism  by  anastomosis  and  Naevus. 

Aneurism  by  anastomosis  is  almost  always  seated  in  the 
texture  lying  under  the  skin,  which  is  more  or  less  elevated,  and 
in  general  slightly  discoloured,  having  a  blue  or  purple  shade 
observable  in  it.  The  swelling  throbs  synchronously  with  the 
heart,  becomes  smaller  when  compressed,  and  more  turgid  when 
the  circulation  through  the  arteries  is  excited,  or  that  through 
the  veins  impeded.  At  birth  it  is  usually  small,  frequently 
hardly  perceptible,  and  sometimes  does  not  enlarge  imtil  puberty. 
After  becoming  active  it  generally  increases  in  size,  at  length 
opening,  bleeds  from  time  to  time.  Its  most  common  situations 
are  the  head,  neck,  hands,  and  feet.  The  best  remedy  for  this 
disease  is  excision  ;  and  in  performing  the  operation,  it  is  proper 
to  cut  quickly  and  completely  beyond  the  morbid  structure. 
The  ligature  also  may  be  employed,  care  being  taken  to  embrace 
the  whole  extent  of  the  disease — since  a  troublesome  or  even 
fatal  hemorrhage  may  otherwise  result  The  arteries  leading  to 
the  diseased  part  becoming  much  enlarged  and  tortuous,  have 
repeatedly  suggested  the  trial  of  attempting  to  afford  relief  by 
tying  them,  but  in  no  case  with  success.  Ligature  of  the  arterial 
trunks,  as  the  carotid  in  aneurism  by  anastomosis  of  the  face  or 
scalp,  has  also,  for  the  most  part,  proved  unavailing,  though  in 
some  instances  the  result  proved  more  satisfactory.  The  carotid 
artery  has  been  tied  with  success  in  various  cases  of  swelling  in 
tlie  orbit,  which  seemed  to  be  of  this  nature  ;  but  as  they  were 
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not  of  congenital  origin,  they  must  be  regarded  as  questionable 
exceptions  from  the  general  rula 

Naevus  is  an  enlargement  of  the  venous  capillaries,  which 
may  be  confined  to  the  surface  of  the  cutis  or  affect  the  sub- 
cutaneous texture.  There  is  little  swelling,  but  very  obvious 
discoloration,  generally  of  a  red  or  purple  hue.  There  is  no 
pulsation,  but  turgescence  when  the  circulation  is  disturbed, 
especially  by  any  circumstances  which  obstruct  the  passage  of 
the  veins.  The  disease  is  most  frequent  in  the  head  and  trunk, 
but  also  appears  on  the  extremities.  It  is  always  congenital ; 
and  when  first  observed  is  usually  of  very  small  extent,  being 
merely  a  point  or  speck,  which  increases  rapidly  after  birth. 
After  attaining  a  certain  size,  it  generally  either  remains  sta- 
tionary, disappears  by  absorption,  or  ulcerates  and  scabs  away 
by  degrees. 

The  treatment  ought  to  vary  according  to  circumstances.  If 
the  n^vus  is  stationaiy,  and  not  inconvenient^  it  ought  not  to  be 
meddled  with.  If  increasing,  or  so  situated  as  to  occasion 
deformity,  it  ought  to  be  cut  out  or  removed  by  ligature — ^two 
or  more  threads  being  passed  under  its  base,  as  will  be  more 
particularly  explained  immediately,  and  tied  tightly,  so  as  to 
effect  complete  strangulation.  The  application  of  pressure  and 
astringent  washes,  and  also  local  irritation,  such  as  that  pro- 
duced by  vaccination,  in  order  to  cause  absorption  or  the  ulcer- 
ating and  the  scabbing  process,  are  not  only  very  uncertain  and 
ineffectual,  but  apt  to  leave  unseemly  marks,  hardly  less  objeo^ 
tionable  than  that  for  the  removal  of  which  they  are  employed. 
When  the  nsevus  is  small  and  superficial,  it  may  be  removed  by 
punctures  with  a  pin  dipped  in  nitric  acid 

The  subcutaneous  nsevus  exists  either  alone,  or,  more  gene- 
rally, along  with  the  superficial  nsevus ;  like  which,  it  seems  to 
depend  more  upon  the  veins  than  the  arteries.  It  occurs  in  the 
same  parts  of  the  body,  and  is  always  congenitaL  At  the  time 
of  birth  it  occasionally  has  attained  a  large  size,  and  soon  after- 
wards begins  to  bleed  profusely.  But  much  more  frequently  it 
increases  slowly  from  a  very  small  commencement^  and  may  nut 
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prove  troublesome  until  a  pi^etty  advanced  period  of  life.  It  is 
recognised  by  its  bulk  and  extension  under  the  skin,  together 
with  the  negative  character  of  wanting  pulsation.  Like  the 
superficial  na^vus,  it  occasionally  shrinks  or  ulcerates  away. 

When  this  tumour  is  seated  on  the  face,  is  rapidly  increasing, 
or  threatens  to  bleed,  it  ought  to  be  removed  without  delay ; 
and  though  excision  may,  in  some  cases,  be  practised  with  ad- 
vantage, as  when  the  base  is  small,  so  that  the  wound  required 
admits  of  healing  by  the  first  intention,  in  general,  or  rather 
nearly  always,  the  ligature  affords  the  most  eligible  means  of 
removal.  If  the  disease  can  be  completely  embraced  in  two 
ligatures,  nothing  more  is  necessary  than  to  pass  a  needle  carry- 
ing a  double  thread  from  one  side  of  the  base  to  the  other,  and 
then  tie  the  two  halves  as  tightly  as  possible.  It  frequently 
happens,-  from  the  extent  or  form  of  the  na^vus,  that  four  liga- 
tures are  required,  and  then  two  needles  should  be  employed, — 
one  being  passed  through  the  base,  but  not  carried  further,  until 
the  other  conveys  its  thread  fairly  through,  by  which  means  any 
risk  of  cutting  the  ligatures  by  the  sharp  edge  of  the  second 
needle  is  avoided.  In  this  case  the  tying  of  the  threads, 
though  facilitated  by  the  morbid  surface  being  divided  into 
smaller  portions  for  inclusion,  is  rendered  compUcated  and 
troublesome  by  their  numbers,  as  well  as  the  circumstance  that 
any  two  cannot  be  rendered  secure  until  they  are  tied  on  both 
sides,  whence  it  is  necessary  that,  while  one  of  the  knots  is  made, 
the  other  ends  of  the  threads  must  be  either  held  or  tied  at  the 
same  time  by  an  assistant.  The  ligatures  should  be  tied  in  what 
is  called  the  surgeon's  knot — that  is,  by  having  the  ends  crossed 
twice,  which  prevents  slipping  until  the  fastening  is  made  good. 
If  still  more  ligatures  are  required,  they  must  be  introduced  and 
secured  on  the  same  principle.  Thus  in  a  case  of  large  pendulous 
nsevus,  occupying  nearly  the  whole  of  one  side  of  the  face,  I 
employed  upwards  of  twenty.  On  such  occasions,  the  best  way 
of  proceeding  is  to  pass  successive  portions  of  a  long  thread 
again  and  again  by  means  of  a  needle  witli  an  eye  in  its  point, 
and  fixed  in  a  handle. 
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Mr.  listoQ  has  recommended,  that^  in  applying  ligatui-es  for 
the  removal  of  erectile  tumours,  the  integuments  covering  them 
should  be  divided  by  a  crucial  incision,  and  reflected  so  as  to  let 
the  diseased  structure  alone  be  removed,  in  order  to  hasten  the 
process,  and  save  the  sound  skin. 

In  a  case  of  this  disease  in  an  infant,  where  the  tumour  was 
large  and  bleeding,  Mr.  Wardrop,  in  order  to  save  the  life  of  the 
patient  from  immediate  danger,  tied  the  carotid  artery ;  and  with 
success.  He  was  induced  to  follow  this  course  by  the  unfortu- 
nate result  of  an  attempt  to  cut  out  the  naevus  in  a  similar  case, 
where  the  child  died  during  the  operation.  It  would  probably 
be  safer  practice,  in  such  circumstances,  to  apply  ligatures. 

Aneurismal  Tumour  of  Bone, 

Tumours  originating  from  the  osseous  tissue,  and  presenting 
the  characters  of  aneurism,  are  not  unfrequently  met  with.  For 
the  most  part  they  consist  of  a  soft  yielding  substance,  which 
diminishes  in  bulk  under  pressure,  and  possesses  an  expansive 
pulsation  in  consequence  of  its  vascular  texture.  The  characters 
derived  from  this  source  vary  extremely  in  degree,  and  are  some- 
times so  distinctly  marked  as  to  simulate  an  aneurism  beyond  the 
possibility  of  diagnosis,  except  from  its  situation.  In  such  cases 
there  is  of  course  no  means  of  remedy  unless  through  removal 
But  it  is  believed  from  the  record  of  some  apparently  weU- 
authenticated  instances,  that  there  may  also  be  found  in  bone 
tumours  of  a  more  truly  aneurismal  nature,  in  which  there  is 
merely  a  cavity  containing  blood  proceeding  from  the  rupture  of 
arterial  branches,  and,  therefore,  amenable  to  ligature  of  the 
trunk.  While  not  prepared  to  deny  the  possibility  of  such  a 
condition,  I  must  regard  it  as  extremely  rare,  having  never  met 
with  a  single  excimple  of  its  occurrence  in  the  course  of  a  long 
practice.  The  nearest  approach  to  it  which  ever  fell  under  my 
observation  was  that  of  a  case  related  by  Mr.  Liston  where  he 
removed  a  portion  of  the  scapida  for  a  tumour  seeming  to  consist 
of  blood  contained  in  a  cavity  formed  by  the  expanded  peri- 
osteum ;  but  even  here  the  disease  returned  in  an  unequivocal 
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form  of  cerebriform  growth.  If  an  Osteo-aneurism,  as  it  has 
been  called,  were  really  to  occur,  and  admitted  of  distinct  recog- 
nition, ligature  of  the  arterial  trunk  would  be  worthy  of  a  triaL 

VEINS. 

Inflammation  of  Veins, 

The  veins  are  more  numerous  and  capacious  than  the  arteries, 
whence  the  blood  moves  through  them  more  slowly  and  less 
forcibly.  The  veins  not  only  communicate  by  capillary  anasto- 
mosis of  their  neighbouring  branches,  but  are  frequently  imited 
in  their  course  ;  and  hence  occasion  less  inconvenience  by  their 
obstruction  than  that  of  the  arteries  does.  When  the  principal 
trunk  of  a  limb  is  concerned,  the  resistance  which  is  opposed  to 
the  return  of  the  blood  causes  more  or  less  swelling.  The  coats 
of  the  veins  resemble  those  of  the  arteries,  but  are  thinner,  more 
closely  connected,  and  tougher,  so  that  a  ligature  merely  draws 
them  together  without  cutting  the  internal  ones. 

The  veins  are  prone  to  inflammation,  which  is  very  much  dis- 
posed to  spread,  and  chiefly  in  the  course  of  the  circulation.  The 
vein  affected  feels  hard  and  painful,  especially  when  extended. 
The  surface  of  the  skin  which  covers  it  is  often  red,  from  the  ad- 
jacent tissues  taking  on  the  same  action.  The  pain  is  of  a 
peculiar,  oppressive,  sickening  kind,  similar  to  that  which  attends 
inflammation  of  the  glands  and  absorbents.  Wlien  these  local 
symptoms  are  at  all  acute,  they  are  accompanied  with  more  or 
less  fever,  which  is  distinguished  by  characters  indicative  of 
extreme  irritation,  whence  it  is  usually  named  irritative  Fever. 
The  pulse  is  quick  and  small;  the  respiration  hurried  and 
anxious  ;  the  countenance  contracted  and  expressive  of  distress ; 
the  tongue  dry  and  brown.  There  is  great  prostration  of 
strength,  and  often,  especially  in  the  progress  of  the  disonler, 
delirium.  Acute  inflammation  of  tlie  veins,  and  more  especially 
those  of  large  size,  almost  always  proves  fatal  Death  may  ensue 
in  a  few  days,  but  seldom  before  the  end  of  a  week.  On  dissec- 
tion, the  vein  is  found  thickened  in  its  coats,  and  containing 
coagulated  blood,  or  pus,  or  a  mixture  of  both.    There  arc  also 
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very  generally  purulent  efifusions,  in  the  cavities  of  the  chest, 
those  of  the  joints,  or  in  the  subcutaneous  cellular  texture,  to- 
gether with  deposits  in  the  substance  of  the  lungs,  very  similar 
in  appearance  to  tubeicles.  The  explanation  of  these  effects  has 
not  yet  been  well  made  out ;  but  the  opinion  generally  received 
at  present  is,  that  the  pus  suffers  absorption  into  the  mass  of  cir- 
culating fluid,  and  thus  produces  the  effects  in  question.  In 
proportion  as  the  inflammation  is  chronic,  the  danger  is  small. 
The  local  effects  are,  in  the  first  instance,  redness  and  thickening 
of  the  vessel,  then  suppuration  into  the  cavity,  or  the  effusion 
of  Ijrmph,  which,  together  with  coagulation  of  the  blood,  just  as 
happens  in  the  arteries  in  similar  circumstances,  impedes  the  cir- 
culation, and  obliterates  the  channels  affected.  The  veins  are 
induced  to  take  on  the  adhesive  action  by  compression,  and  the 
other  kinds  of  irritation  which  occasion  it  in  the  arteries^  but 
they  are  much  more  readily  excited  by  these  means  to  inflame. 
The  atheromatous  and  calcareous  degenerations  occur  so  rarely 
in  their  coats,  that  they  may  almost  be  said  never  to  affect  them. 

The  causes  which  have  most  effect  and  are  most  frequently 
concerned  in  the  production  of  inflammation  in  the  veins,  may 
be  referred  to :  immoderate  or  long-continued  distension,  and 
the  infliction  of  wounds  which  do  not  heal  by  the  first  intention. 

John  Hunter,  who  had  the  merit  of  directing  attention  to  the 
causes  and  important  consequences  of  venous  inflammation,  when 
they  were  almost  entirely  overlooked,  observed  that  the  veins 
running  near  parts  which  had  suffered  inflammation  and  suppu- 
ration took  on  a  similar  action,  and  effused  pus  or  lymph,  or 
both,  into  their  cavities.  Succeeding  inquiry  has  ascertained 
that  this  is  not  a  constant,  or  even  very  common  occurrence  ; 
and  it  is  possible  that  he  may  have  sometimes  mistaken  the 
effect  for  the  cause,  the  abscesses  in  the  cases  he  observed  being 
perhaps  the  consequence  of  venous  inflammation,  and  not  the 
origin  of  it.  Of  all  the  causes  which  induce  inflammation  of 
veins,  there  is  none  more  certain  than  the  infliction  of  a  wound 
which  does  not  heal  by  the  fii'st  intentioiL  When  the  wound  does 
not  heal  by  the  first  intention,  it  must  of  course  inflame  ;  and 
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the  morbid  action  thus  instituted  is  apt  to  follow  its  characteristic 
tendency  to  spread.  John  Hunter  shewed  that  many  of  the  bad 
consequences  of  venesection,  which  used  to  be  referred  to  pricks 
of  the  nerves  or  tendons,  really  depended  on  the  wound  not  heal- 
ing, and  the  veins  inflaming.  It  is  of  great  consequence  to  notice 
that  the  tendency  to  venous  inflammation  varies  with  the  state 
of  the  system  ;  so  that  while  very  slight  causes  may  prove  suffi- 
cient to  induce  it,  very  severe  ones  may  fail  in  doing  so.  Thus 
in  crowded  hospitals  or  other  unhealthy  situations,  a  large  pro- 
portion of  operations  terminate  fatally  from  inflammation  of  the 
veins  ;  and  wherever  erysipelas  abounds,  phlebitis  is  apt  to  be 
associated  with  it 

With  regard  to  the  treatment,  it  must  be  admitted,  that  when 
the  inflammation  is  acute,  and  attended  with  much  constitutional 
disturbance,  it  hardly  yields  to  any  remedy.  In  such  cases, 
therefore,  the  prognosis  should  be  very  unfavourable.  General 
bleeding  seems  to  do  no  good  ;  and,  on  the  contrary,  rather  to  in- 
crease the  irritability  of  the  system,  which  more  requires  calomel 
and  opium.  Local  bleeding  and  fomentations  are  useful  when 
the  inflammation  is  acute.  Warm  solutions  of  acetate  of  lead 
with  opium,  and  the  iindura  saponis  cum  opio  with  camphorated 
mercurial  ointment,  and  the  pressure  of  a  flannel  bandage,  con- 
stitute the  best  local  applications  when  the  affection  is  chronic. 

Wounds  of  Veins. 

When  veins  are  cut  across,  their  orifices  are  closed  by  the 
same  process  which  effects  the  obstruction  of  arteries  in  similar 
circumstances  ;  and  the  smaller  moving  force  of  their  contents 
favours  this  occurrence  on  one  side  of  the  aperture,  while  the 
valves  still  more  efiectually  prevent  any  disturbance  of  the  ad- 
hesive process  at  the  other.  If  the  vein  concerned  is  one  of  the 
great  trunks,  and  devoid  of  valves  for  preventing  a  retrograde 
motion  of  the  blood,  pressure  ought  to  be  preferred  to  ligature 
for  restraining  its  hemorrhage,  and  a  very  slight  resistance  will 
be  found  sufficient.  When  veins  are  not  divided,  but  merely 
wounded  through  a  part  of  their  circumference,  they  do  not 
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necessarily  or  usually  either  remain  open  or  suffer  complete 
obstruction^  as  the  arteries  do,  but  heal,  and  regain  their  original 
condition.  This  difference  is  owing  to  the  smaller  distension  of 
the  venous  coats,  which  allows  the  effusion  of  lymph  that  takes 
place  from  their  cut  edges  to  become  organized.  If  the  lips  of 
the  wound  continue  in  situ,  they  unite  at  once  with  each  other ; 
but  if  they  are  displaced,  owing  to  their  transverse  direction,  or 
any  other  cause,  there  is,  in  the  first  instance,  injection  of  blood 
into  the  surrounding  cellular  substance  ;  then  the  formation  of 
a  firm,  round,  smooth  coagulum,  exterior  to  the  wound ;  and, 
IcuUy^  an  exudation  of  lymph  from  the  vessels  of  the  vein,  which, 
resting  upon  this  clot,  extends  from  one  cut  edge  to  the  other, 
and  gradually  unites  them  together,  after  which,  the  clot  being 
absorbed,  the  cure  is  completed. 

Varix. 

Varix  consists  in  a  dilatation  and  thickening  of  the  veins, 
which  become  at  the  same  time  elongated,  and  thus  constitute  a 
tortuous  swelling.  It  occasions  deformity,  weakness  of  the  part 
concerned,  by  impeding  the  circulation,  and  uneasy  sensations 
from  the  same  cause.  It  also  renders  the  vein  liable  to  chronic 
inflammation,  ulceration,  and  hemorrhage.  The  saphena,  sper- 
matic, and  hemorrhoidal  veins  are  most  liable  to  the  disease.  It 
seldom  appears  in  the  limbs  before  maturity,  but  occurs  in  the 
other  situations  which  have  been  mentioned  at  a  much  more  early 
age.  Tall  stature,  and  largeness  of  the  veins,  predispose  to  the 
disease ;  constipation,  pregnancy,hepatic  derangement,  and  seden- 
tary occupations,  favour  its  actual  commencement. 

The  treatment  of  varix  consists  in  obviating  the  exciting 
causes,  for  which  purpose  the  bowels  ought  to  be  kept  open,  the 
testicle  ought  to  be  suspended,  and  the  leg  ought  to  be  supported 
with  a  bandage  or  laced  stocking.  The  horizontal  posture  ought 
to  be  preferred  and  the  erect  one  avoided.  When  the  vein  in- 
fiames,  it  ought  to  be  treated  according  to  the  roles  already  ex- 
plained ;  the  symptoms  are  almost  always  subacute  or  chronic, 
and  local  remedies  merely  are  required.    When  it  bleeds,  pressure 
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must  be  applied  When  ulceration  occurs  in  connection  with  it, 
which  most  frequently  happens  in  the  case  of  vaiix  of  the 
saphena,  and  affects  the  inner  side  of  the  leg  a  little  above  the 
ankle,  the  surgeon  should  be  guided  in  his  practice  by  the  indi- 
cations of  indolent  or  irritated  action  which  the  ulcer  may  ex- 
hibit If  there  appears  not  to  be  any  obstacle  to  the  cure  on 
either  of  these  accounts,  he  may  simply  use  the  black  wash  and 
a  bandage^  under  which  cicatrisation  is  in  general  speedily  ac- 
complished. 

In  order  to  efifect  a  radical  cure  of  varix,  it  has  been  proposed 
to  obliterate  the  vessel  above  the  diseased  part,  so  as  to  take  off 
the  dilating  effect  of  a  superincumbent  column  of  blood,  and 
this  has  been  done  in  various  ways.  The  ligature,  which  had 
been  long  before  tried  and  rejected  on  account  of  the  danger 
attending  its  use,  was  recommended  by  Sir  Everard  Home,  and 
on  his  authority  tried  rather  extensively,  but  with  such  trouble- 
some and  even  fatal  consequences,  as  effectually  prevented  it 
from  being  employed  in  future.  Sir  R  Brodie  revived  a  still 
older  method — ^viz.,  obliterating  the  vein  by  incision.  Instead 
of  cutting  out  the  varicose  portion,  which  was  the  ancient 
practice,  he  merely  divided  the  vessel,  using  a  narrow  knife, 
and  making  a  small  puncture  of  the  skin.  The  consequences  of 
this  practice,  though  not  so  disastrous  as  those  of  the  ligature, 
were  still  occasionally  disagreeable  enough  to  overbalance  the 
chance  of  benefit.  Another  proposal  was  made  by  Mr.  Mayo — 
viz.,  to  make  an  eschar  with  caustic  over  the  vein  at  a  sound 
part  of  its  course  above  the  varix,  and  thus  excite  such  inflam- 
mation of  the  vessel  as  might  be  sufficient  to  occasion  oblitera- 
tion of  its  cavity  by  the  effdsion  of  IjrmpL  This  method  has 
the  recommendation  of  being  an  imitation  of  a  natural  process 
of  cure,  for  it  sometimes  happens  that  the  varicose  vessel,  in 
consequence  of  spontaneous  inflammation,  becomes  completely 
impervious.  In  exciting  this  action  artificially,  however,  there 
is  great  difficulty  in  avoiding  the  opposite  extremes  of  deficient 
and  excessive  irritation,  and  alarming  inflammation  has  in  con- 
sequence been  re|)eatcdly  induced.    M.  Velpeau  has  more  lately 
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introdaced  a  method  of  great  simplicity  and  perfect  safety, 
which  consista  in  passing  a  common  pin  through  the  skin,  nnder 
the  vein,  while  it  is  compressed  and  held  outwards  by  a  finger 
and  thumb,  and  then  tying  a  thread  tightly  round  it  A  little 
redness  and  swelling  follow,  and  ulceration  soon  succeeding 
detaches  the  pins  with  hardly  any  pain,  and  no  danger.  It  is 
still  questionable,  however,  whether  obstruction  of  the  vein 
merely  at  a  part  of  its  course  is  adequate  to  afiTord  permanent 
relief ;  and  in  the  present  state  of  information  upon  the  subject^ 
it  seems  that  the  most  judicious  course  in  treating  varix  is  to  be 
satisfied  with  remedying  its  bad  consequences,  and  using  means 
for  preventing  their  occurrence. 

Antwrismal  Varix, 

When  a  contiguous  artery  and  vein  are  wounded  together,  it 
occasionally  happens  that  the  orifices  of  the  vessels  remaining 
undisturbed,  the  blood  is  allowed  to  pass  Irom  the  artery  into 
the  vein ;  the  consequence  of  which  is,  that  the  latter  vessel 
becomes  large  and  tortuous,  communicating  a  jarring  sort  of 
sensation  to  the  hand  which  examines  it^  and  a  peculia^r  thrill- 
ing sound,  like  the  purring  of  a  cat^  or  the  prolonged  articulation 
of  the  letter  B  (bruit  de  rdpe),  is  heard  when  the  ear  is  brought 
near  the  injured  part  The  limb  becomes  oedematous  and  cold, 
owing  to  the  want  of  its  usual  supply  of  nutritious  fluid,  the 
greater  part  of  which,  instead  of  proceeding  onwards  to  its 
destination,  flows  back  to  the  hearty  and  also  to  the  obstacle 
opposed  to  the  return  of  the  blood  from  the  veins  below,  by  the 
distension  of  those  above,  which  is  caused  by  the  forcible 
current  of  the  artery.  From  the  same  cause  there  is  hardly  any 
pulsation  of  the  artery  below  the  part  where  it  is  wounded, 
while  it  pulsates  above  more  forcibly  than  it  did  before. 

Dr.  Hunter  first  described  this  disease  (1756),  but  Dr.  Cleg- 
horn  of  Dublin  suggested  the  name  which  is  used  to  denote  it 
(1765).  It  is  most  apt  to  occur  at  the  bend  of  the  arm,  where 
the  median  basilic  vein  lies  over  the  humeral  artery,  but  may  do 
so  in  any  part  of  the  body  where  a  large  artery  and  vein  are 
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contiguous.     Instances  of  it  have  been  observed  in  the  femoral, 
popliteal,  carotid,  and  subclavian  vessels,  from  wounds. 

Aneurismal  varix  is  generally  more  inconvenient  than 
dangerous,  the  veins,  after  they  become  fully  distended,  usually 
remaining  without  any  further  change.  It  is,  therefore,  seldom 
necessary  to  do  more  than  apply  a  bandage  to  the  limb,  with  a 
compress  over  the  injured  part.  Should  the  swelling,  pain,  or 
other  symptoms  of  the  case  be  so  severe  as  to  warrant  an  opera- 
tion, a  radical  one  may  be  performed  by  tying  the  wounded 
artery  both  above  and  below  the  opening. 

Varicose  Aneurism. 

When,  in  the  case  of  a  vein  and  artery  communicating,  the 
blood  issues  from  the  latter  vessel  into  the  cellular  substance,  so 
as  to  constitute  a  false  aneurism,  and  at  the  same  time  continues 
to  gain  access  to  the  vein,  a  combination  of  aneurism  and 
aneurismal  varix  results,  which  has  been  named  Varicose 
Aneurism.  More  correctly,  this  condition  would  have  the  title 
of  Aneurismal  Varix,  since  its  peculiarity  is  not  in  the  aneurism, 
but  in  the  complication  of  venous  distension  by  the  force  of 
arterial  blood.  In  1831*  I  put  upon  record  a  remarkable  case, 
in  which  an  aneurism  of  the  abdominal  aorta  communicated 
with  the  vena  cava ;  and  similar  cases  of  spontaneous  injury 
have  since  been  observed.  With  few  exceptions,  the  bend  of 
the  arm  has  been  the  seat  of  this  occurrence,  in  consequence  of 
wounds.  Owing  to  the  free  passage  which  remains  for  the  blood, 
and  the  absence  of  regurgitation  or  stagnation,  there  is  little  or 
no  tendency  to  coagulation ;  and  in  operating  here  I  have  found 
the  interior  of  the  sac  perfectly  white  and  smooth,  like  the  inner 
surface  of  an  artery.  No  benefit,  consequently,  would  be  derived 
from  the  simple  ligature  of  the  humeral ;  and  the  proper  course 
is  to  lay  open  the  cavity,  and  apply  two  ligatures  to  the  vessel, 
one  above  and  the  other  below  the  aperture.  But  so  little 
inconvenience  is  usually  experienced  from  the  disease,  that  the 
better  course  in  general  is  to  abstain  from  interference. 

•  Contributions  to  the  Pathology  and  Practice  of  Surgery,  p.  286. 
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CHAPTEK  IX. 

EXTERNAL  INJURIES. 

Bruises, 

By  a  Bruise  is  understood  an  injury  caused  by  a  blow,  or  violent 
compression,  without  division  of  the  intcgiimeuta  Its  effects 
vary  according  to  circumstances,  but  the  one  most  common  is 
Ecchymosis,  or  the  injection  of  blood  into  the  cellular  tissue, 
which  occasions  more  or  less  swelling,  and  discoloration  of  the 
skin.  The  blood,  after  being  thus  effused,  is  gradually  removed 
by  absorption,  during  which  the  colour  of  the  part  passes 
through  various  shades  of  red,  green,  and  yellow.  To  promote 
this  absorption,  some  gently  stimulating  lotion,  containing  the 
salts  of  ammonia,  spirits,  and  vinegar,  ought  to  be  applied, 
together  with  moderate  pressure  It  is  usual  to  apply  leeches 
in  the  treatment  of  ecchymosis,  but  as  the  blood  is  not  contained 
within  its  own  vessels,  and,  on  the  contrary,  is  extravasated  into 
the  cellular  texture,  bleeding  from  the  surface  cannot  possibly 
be  of  any  service,  and  may  even  do  harm  by  increasing  the 
weakness  which  the  skin  has  previously  suffered,  both  from  the 
immediate  effect  of  the  injury,  and  also  by  its  separation  from 
the  parts  beneath  through  the  bloody  effusion,  and  thus  causing 
sloughing. 

The  blood  is  sometimes  effused  in  larger  quantity,  and  col- 
lected in  a  cavity  formed  by  the  torn  and  distended  cellular 
substanca  In  this  kind  of  bruise  there  is  usually  the  same  sort 
of  discoloration  of  the  skin  as  in  the  former,  but  the  size  and 
fluctuation  of  the  timiour  readily  distinguish  it.  This  condition 
is  comprehended  under  the  title  of  ecchymosis  ;  but  it  is  neces- 
sary to  make  a  distinction  between  the  two,  though  doubtless 
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merely  diflferent  degrees  of  the  same  injury,  since  the  process  of 
recovery  is  apt  to  be  considerably  diflferent. 

It  is  always  desirable  to  promote  absorption,  and  for  this 
purpose  the  same  means  as  those  employed  to  discuss  superficial 
ecchymosis  are  proper,  especially  lotions  and  pressura  Some- 
times the  serum  continues  little  or  not  at  all  diminished,  in 
which  case  blisters,  succeeded  by  pressure,  ought  to  be  used, 
and  if  these  means  fail,  the  fluid  may  be  drawn  ofif  by  a  trocar* 
The  contents  of  these  eflfusions  are  also  apt  to  shift  from  one 
part  of  the  body  to  another,  according  to  the  tendency  of  their 
weight. 

When  the  efiftision  is  large,  or  the  parts  about  it  have  been 
much  injured,  or  the  patient  is  of  an  irritable  habit,  the  parietes 
of  the  cavity  are  apt  to  inflame  and  convert  it  into  an  abscess. 
Any  tendency  to  this  ought  to  be  allayed  or  prevented  by  cold 
applications ;  but,  so  soon  as  there  is  reason  to  believe  that 
matter  has  actually  been  formed,  free  vent  should  be  afforded  to 
it  and  the  remaining  blood  by  an  incision  ;  after  which  pressure 
and  some  stimulating  wash  will  promote  contraction  and  closure 
of  the  cavity. 

The  appearance  of  ecchymosis  so  regularly  attends  the  inflic- 
tion of  bruises,  that  much  importance  is  frequently  attached  to 
its  presence  or  absence  in  medico-legal  investigations.  The  dis- 
coloration of  the  skin  caused  by  it  must  be  distinguished  from 
the  livoTy  which  generally  appears  on  the  dependent  parts  of  the 
body  after  life  becomes  extinct.  This  may  be  readily  done  by 
making  an  incision  through  the  part  in  question,  as  the  blood  in 
ecchymosis  will  be  found  coagulated  in  the  seat  of  its  effusion, 
whUe  in  livor  there  is  merely  congestion  of  the  cutis.  The  time 
required  for  ecchymosis  shewing  itself  is  also  an  important  point 
The  more  superficial  the  effusion  is,  the  more  quickly  will  the  dis- 
coloration appear — and  according  to  the  difference  in  this  respect, 
three  or  four  hours,  or  as  many  days,  will  be  necessary.  It 
should  be  recollected  that  the  effusion  and  discoloration  are  two 
distinct  things  ;  that  the  former  happens  immediately  after  the 
injury,  and  may  be  certainly  discovered  by  dissection  ;  but  that 
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the  latter,  though,  when  present,  affording  evidence  of  violence 
having  been  sustained,  does  not  prove  by  its  absence  that  no 
effusion  has  taken  place.  Persons  labouring  under  the  disease 
named  Pwrpwra  hemorrhagiea  have  often  discoloured  marks  on 
the  skin  resembling  those  of  ecchymosis.  Blood  may  be  effused 
into  the  cellular  texture,  in  consequence  of  violence  sustained 
soon  after  death — but  in  this  case  it  proceeds  from  rupture  of 
the  larger  vessels,  and  is  not  coagulated.  Finally,  it  is  necessary 
to  notice,  that  the  presence  of  a  wound  in  a  bruised  part  may 
prevent  any  discoloration  by  allowing  the  blood  to  escape. 

Wounds. 

By  Wounds  are  understood  solutions  of  continuity  in  the 
surface  of  the  body  effected  by  violence.  They  are  divided 
according  to  the  injiuy  which  the  parts  concerned  sustain  in 

« 

addition  to  the  wound,  and  also  the  form  which  it  possesses, 
into  Incised,  Punctured,  and  Contused 

In  incised  wounds,  there  is  merely  a  solution  of  continuity 
inflicted  by  a  cutting  instrument,  without  any  other  injury  of 
the  part  concerned,  and  the  superficial  extent  of  the  aperture 
bears  a  considerable  proportion  to  its  depth.  The  great  object 
in  treating  such  wounds  is  to  induce  union  by  the  first  intention, 
and  the  general  observations  which  have  been  already  made  on 
that  process  suggest  the  practice  to  be  followed  with  this  view. 
All  foreign  matters  should  be  removed  from  between  the  cut 
surfaces  ;  blood  and  serum  should  be  prevented  from  collecting, 
by  avoiding  close  dressing ;  and  the  actions  of  the  system  should 
be  kept  within  proper  bounds  by  suitable  diet,  with  perfect 
quiet  of  the  part  affected  Wherever  pressure  is  sufficient  to 
keep  the  cut  edges  in  contact,  it  ought  to  be  preferred  for  the 
purpose.  Plasters  are  apt  to  approximate  the  lips  of  the  wound 
merely,  and,  so  far  from  pressing  the  deeper  parts  of  the  wound 
together,  rather  render  them  more  separable  by  relaxing  the 
superjacent  integument&  The  introduction  of  silver  sutures  for 
retaining  the  cut  edges  in  contact,  has  with  great  advantage 
superseded  all  the  other  means  which  were  previously  employed 


144  PRINCIPLES  OF  SURGERY. 
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with  this  view.  They  afford  sufficient  suppoit  without  causing 
injurious  pressure  on  the  textures  concerned,  and,  producing  no 
irritation,  may  be  allowed  to  remain  until  the  process  of  reunion 
is  so  firmly  completed  as  to  render  any  further  protection  unne- 
cessary. 

AVhen  the  superficial  extent  of  a  wound  is  very  small  in  pro- 
portion to  its  depth,  it  is  said  to  be  punctured.  Such  wounds 
being  caused  by  instruments  which  have  small  points  and  blunt 
edges,  are  not  formidable  in  their  appearance,  but  usually  turn 
out  much  more  troublesome  than  incisions  of  far  greater  size,  by 
occasioning  extensive  inflammation  and  widely  diffused  suppu- 
ration. These  bad  consequences  of  punctures  are  usually 
ascribed  to  their  penetrating  some  texture,  which  inflames  and 
gives  rise  to  the  effects  in  question ;  but  it  seems  more  reason- 
able to  refer  the  diffused  inflammation  occasioned  by  them,  to 
the  confinement  of  the  discharge  which  necessarily  results  from 
their  narrow  aperture,  and  the  resistance  of  the  fibrous  expan- 
sions which  have  been  injured. 

The  most  effectual  method  of  checking  the  inflammation 
which  proceeds  from  punctures,  consists  in  dilating  the  orifice 
of  the  wound,  and  it  is,  therefore,  often  reconmiended  to  do  this 
immediately  after  their  infliction,  to  prevent  bad  consequences. 
It  does  not  appear,  however,  that  the  chance  of  these  is  thus 
diminished ;  and,  therefore,  the  most  prudent  course  is,  in  the 
first  instance,  merely  to  apply  cold  water  or  other  lotions  proper 
for  moderating  action  and  preventing  inflammation.  Should  it 
actually  commence,  dilatation  ought  to  be  performed  without 
delay,  and  then  fomentations  with  poultices  are  proper  for  a  few 
days,  or  until  the  suppurative  action  is  fully  established,  when 
compression  and  moist  dressing  must  be  substituted  in  their 
stead. 

Contused  woimds  are  solutions  of  continuity,  in  which  the 
surfaces  are  injured  by  the  violence  that  occasions  them — the 
agent  being  usually  some  blimt  surface,  which  strikes,  or  on 
which  the  l)ody  is  impelled,  with  great  force.  Contused  wounds 
in  general  bleed  less  than  incised  ones ;  tlieir  surface  is  ragged 
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or  lacerated  ;  and  sometimes  of  a  dark  colour,  owing  to  effusion 
of  blood  into  the  ceUular  substance.  When  the  contusion  is 
considerable,  it  renders  the  wound  incapable  of  uniting  by 
the  first  intention,  and  excites  inflammation,  which  either  ter- 
minates in  mortification  or  leads  to  suppuration,  according  to 
the  extent  of  the  injury  and  the  irritability  of  the  patient  It 
was  formerly  the  custom  to  cut  away  the  contused  and  lacerated 
edges,  to  supersede  the  more  tedious  process  of  sbughing  ;  but 
nature  is  now  allowed  to  determine  what  portion  is  incapable 
of  recovery.  All  foreign  matters  ought  to  be  carefully  removed 
from  the  wound,  and  its  edges  should  then  be  placed  as  nearly 
as  possible  in  contact  If  there  is  no  great  degree  of  contusion, 
stitches  may  be  employed  for  this  purpose;  but,  generally 
speaking,  it  is  better  to  abstain  from  them ;  and  if  they  are 
used,  any  appearance  of  inflammation  should  be  the  signal  for 
their  removal  Cold  applications  are  proper  in  the  first  instance, 
and  ought  to  be  continued  until  the  wound  either  unites  or  in- 
flames. In  the  latter  case,  warm  fomentations  and  poultices  are 
required ;  but  they  must  be  laid  aside  as  soon  as  the  sloughs 
have  separated,  and  the  granulating  action  is  established.  If 
continued  longer  than  this,  they  induce  relaxation  of  the  parts 
concerned,  already  weakened  by  the  injury,  render  the  granular 
tions  large  and  flabby,  and  prevent  the  sores  from  contracting. 
The  resulting  ulcer  always  tends  to  weakness  of  action,  and 
therefore,  instead  of  these  enfeebling  applications,  requires 
lotions  with  pressure. 

Oun-shot  wounds  are  solutions  of  continidty  efTected  through 
the  agency  of  substances  impelled  by  fire-arms.  They  are  gene* 
rally  punctured  as  to  their  form,  and  always  contused  as  to  their 
surface.  They  are  consequently  apt  to  occasion  extensive  in- 
flammation, and  sloughing  of  the  parts  more  immediately  con- 
cerned. The  orifice  by  which  a  ball  enters  is  small,  roimd, 
depressed,  and  livid ;  that  by  which  it  escapes,  larger,  more 
elongated,  and  everted  at  its  edges.  These  appearances  vary 
with  the  velocity  of  the  ball,  the  entrance  being  most,  and  the 
exit  least  distinctly  characterised  when  it  is  greatest,  and  vice 
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versa.  The  wound  wheu  first  received  occasions  a  numb  soi-t  of 
sensation,  but  before  long  becomes  acutely  painful  It  bleeds 
less  than  an  incised  wound  in  the  same  situation  would  do. 
When  of  any  considerable  extent,  it  is  apt  to  cause,  immediately 
on  its  infliction,  more  or  less  mental  alarm,  despondency,  and 
prostration  of  strength.  This  constitutional  effect  is  propor- 
tioned to  the  inij)ortance  of  the  injury,  the  weakness  of  the 
patient,  and  his  apprehension  of  danger. 

The  bad  consequences  of  gun-shot  wounds  were  formerly 
ascribed  to  a  poisonous  agency  of  the  gunpowder  ;  and  upon  this 
belief  was  founded  the  practice  of  scarifying  or  excising  the 
wounded  surfaces,  and  dressing  them  with  scalding  oils.  Pare 
introduced  a  milder  method,  which  he  was  led  to,  in  the  first 
instance,  by  necessity,  and  was  afterwards  confirmed  in  by  expe- 
rience and  reasoning  on  the  subject.  He  used  merely  simple 
unctuous  applications,  and  with  such  success,  that  his  example 
was  soon  generally  followed.  The  treatment  of  gun-shot  wounds, 
though  so  far  improved,  still  continued  unnecessarily  severe, 
since  the  scarification,  which  was  formerly  practised  to  remove 
the  poison,  still  remained  in  use,  to  prevent  tension  and  inflam- 
mation from  the  fistidous  shape  of  the  wound.  John  Hunter 
exploded  this  system  of  dilatation,  as  it  was  called,  by  shewing 
that  it  did  not  prevent  the  effects  in  question,  and  was  performed 
soon  enough  if  delayed  untU  they  actually  appeared.  The  best 
application  at  first  is  a  pledget  of  oiled  lint,  placed  on  the 
wound,  and  covered  with  cold  wet  cloths.  Should  inflammation 
supervene,  free  dilatation,  including  any  fascia  that  has  been 
wounded  and  lies  within  reach,  with  fomentations  and  poidtices, 
become  proper ;  when  the  sloughs  are  detached,  pressure,  with 
the  usual  lotions,  must  be  carefully  employed,  as  there  are  apt 
to  be  extensive  sinuses ;  and  if  these  have  not  a  sufficiently 
dependent  opening,  it  ought  to  be  afforded  by  the  knife. 

When  the  ball,  or  any  other  foreign  matter  introduced  into 
the  wound,  is  not  carried  through,  but  remains,  it  ought  to  be 
removed,  if  this  can  be  done  without  any  very  serious  cutting  or 
searching ;  for,  though  it  is  no  doubt  tnie  that  such  extraneous 
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substances  often  acquire  a  fibrous  cyst,  and  cause  no  disagreeable 
symptoms,  they  more  frequently  excite  inflammation,  which 
leads  to  various  troublesome  consequences,  and  may  do  so  after 
lying  for  a  long  while  without  causing  disturbance.  The  finger 
is  the  best  probe  for  detecting  the  ball  or  other  foreign  body  ; 
and  when  further  search  is  requisite  to  find  it,  the  nature  of  the 
tissues  concerned  ought  to  be  carefully  considered,  since  the 
direction  of  its  course  is  much  affected  by  those  of  dense  and 
unyielding  structure,  as  the  bones,  fasciae,  and  even  the  skin. 
The  velocity  of  the  ball,  and  the  position  of  the  body  when 
it  entered,  ought  also  to  be  taken  into  accoimt 

When  the  injury  is  so  severe  as  to  render  amputation 
necessary,  it  has  been  disputed  whether  the  operation  ought  to 
be  performed  immediately,  or  be  delayed  until  the  primary 
inflammation  subsides,  and  suppuration  is  established.  In 
reference  to  this  question,  the  effects  of  gun-shot  wounds  may 
be  divided  into  four  stages : — 1.  Confusion  and  prostration  of 
strength,  commencing  immediately  after  the  injury  is  sustained, 
and  lasting  seldom  less  than  one,  or  more  than  six  hours,  unless 
it  terminates  in  sinking.  2.  Setum  of  strength,  attended  with 
more  composure  of  mind,  and  sensation  of  the  injury.  This  con- 
tinues until  inflammation  begins,  which  is  hardly  deferred 
beyond  twenty-four  hours.  3.  Inflammation,  ending  in  death, 
gangrene,  or  suppuration,  and  occupying  from  one  to  several 
days.  4.  Suppuration,  which  continues  until  the  patient  re- 
covers, or  has  his  strength  completely  exhausted,  and  dies, — 
which  may  be  in  the  course  of  weeks,  or  not  until  the  end  of 
months.  Amputation  may  be  performed  with  most  advantage 
in  the  second  and  fourth  of  these  stagea  Different  opinions 
were  formerly  entertained  as  to  which  of  them  was  preferable  ; 
but  the  extensive  experience  of  the  military  surgeons  who  were 
engaged  in  the  Peninsular  War  decided  the  question  ;  and  it  is 
now  admitted  that  amputation  during  the  second  stage  is  out  of 
all  proportion  most  successful ;  to  say  nothing  of  the  risk 
which  men  wounded  on  the  field  of  battle  must  run,  if  permitted 
to  go  through  the  inflammatory  stage,  while  their  shattered 
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limbs  are  subject<jd  to  the  irritation  of  rough  carriages,  and  their 
constitutions  injured  by  the  unwholesome  air  of  crowded  hos- 
pitals. Should  the  surgeon  find  that  his  patient  does  not  rally 
within  the  period  usually  occupied  by  the  first  stage,  though 
assisted  by  the  stimulating  effect  of  wine  or  spirits,  he  ought 
still  to  afford  the  chance  derived  from  removal  of  the  limb, 
unless  the  strength  seems  at  so  low  an  ebb  that  it  would  cer- 
tainly sink  imder  the  shock  of  an  operation ;  and,  on  the  same 
principle,  when  inflammation  has  been  allowed  to  come  on,  and 
seems  proceeding  to  gangrene,  amputation  ought  to  be  per- 
formed, as  giving  the  patient  a  chance,  however  small,  of  escape 
from  otherwise  certain  death. 

Cannon-balls  not  unfrequently  occasion  contusions  without 
any  breach  of  the  surface,  varying  from  the  slightest  ecchjrmosis 
to  complete  destruction  of  the  subjacent  tissues,  so  that  they  are 
reduced  to  a  gelatinous  pulp.  Sometimes  when  the  contusion  is 
sustained  on  the  trunk,  it  causes  instant  death,  in  consequence 
of  important  organs  being  ruptured  or  otherwise  injured.  These 
effects  used  to  be  ascribed  to  the  itdnd  of  the  ball,  or  the  air 
violently  agitated  by  its  motion.  They  are  now  more  correctly 
referred  to  the  action  of  the  ball  itself,  which  has  had  its  velocity 
so  far  spent  as  to  bruise  merely  without  wounding. 

Injuries  from  the  Extremes  of  Cold  and  Heai. 

The  first  eflect  of  cold  is  to  diminish  the  vital  action  of  the 
part  to  which  it  is  applied.  This  state  of  depression,  when  not 
carried  too  far  or  continued  too  long,  is  succeeded  by  more  than 
usual  activity,  or  what  is  called  reaction,  especially  if  heat  or  any 
other  stimulus  co-operates  with  the  natural  tendency  to  excite- 
ment K  this  alternation  be  frequently  repeated,  the  part  con- 
cerned becomes  permanently  w^eakened,  being  slightly  swelled,  of 
a  purple  colour,  and  not  so  warm  as  usual  It  is  then  easily 
affected  by  cold,  becoming  pale,  contracted,  and  numb,  and  reacts 
with  so  much  violence  as  to  show  symptoms  of  inflammation,  be- 
coming red,  hot>  itchy,  and  painful ;  not  unfrequently  vesicated 
and  ulcerated.     A  part  thus  injured  by  cold  is  named  a  Chilblain. 


EXTERNAL  INJUKIES.  149 

Chilblains  are  most  apt  to  occur  in  persons  who  possess 
weak  powers  of  circulation,  especially  young  females,  and  on  the 
same  principle  take  place  chiefly  at  the  extremities  of  the  body, 
viz^  the  hands  and  feet  They  ought  to  be  guarded  against  by 
avoiding  sudden  and  severe  alternations  of  cold  with  heat 
When  formed,  they  should  be  protected  from  cold,  and  sup- 
ported in  their  actions  by  stimulating  embrocations,  such  as 
camphorated  oil,  strong  spirits,  or  a  mixture  of  Unci.  sap.  e,  opio^ 
with  tind.  lytUe^  in  the  proportion  of  six  of  the  former  to  one  of 
the  latter.  The  ulcer  of  chilblains  presents  the  appearance  of 
a  smooth  superficial  excavation,  with  thick  white  edges,  and  a 
peculiar  viscid  sUmy  discharge  It  heals  most  readily  under  the 
uoiguentum  oxydi  hydrargyri  mhri, 

More  intense  cold  not  only  weakens,  but  entirely  suspends 
vital  action.  The  part  becomes  pale,  insensible,  and  shrivelled, 
and  is  said  to  be  FrostiiUeiL  The  extremities  of  the  body,  such 
as  the  fingers  and  toes,  the  ears  and  the  nose,  are  most  liable  to 
be  thus  affected,  both  from  their  situation,  and  comparatively 
languid  circulation.  A  frost-bitten  part  is  not  dead,  and  when 
freed  from  the  influence  of  the  cold,  r^ains  its  power  of  action. 
It  is  difficult  to  determine  how  long  the  torpor  may  last  without 
permanently  depriving  the  part  of  life ;  but  there  is  reason  to 
suppose  that  the  period  is  considerable ;  and  it  appears  from 
the  relation  of  Sir  John  Franklin,  that  an  animal  may  be 
restored  to  its  usual  actions  even  after  its  whole  body  has  been 
frozen. 

In  treating  frost-bite,  the  great  object  should  be  to  moderate 
the  reaction,  since,  if  it  proves  excessive,  mortification  readily 
occurs^  both  because  the  part  is  weak,  and  because  its  irritability 
being  consequently  increased,  the  inflammation  is  apt  to  be  in- 
tensa  The  best  method  is  to  use  friction  without  any  external 
heat,  or  even  to  effect  it  through  a  cold  medium,  such  as  that  of 
snow,  in  order  to  promote  the  return  of  circulation,  and  at  the 
same  time  guaid  against  excitement  If  inflammation  comes  on, 
the  part  ought  to  be  soothed  with  poultices,  or  anodyne  and 
astringent  applications,  such  as  a  warm  solution  of  acetate  of 
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lead  with  opiuni.  Local  bleeding  would  increase  the  weakness, 
and  consequently  render  the  diseased  action  more  unmanage- 
able ;  but  general  depletion  will  be  proper  if  the  patient  is 
plethoric.  Should  mortification  ensue,  the  best  dressing  will  be 
a  soft  poultice  until  the  sloughs  separate. 

Bums. — ^Wlien  a  part  is  exposed  to  higher  temperatures  than 
usual,  it  becomes  red,  more  or  less  swelled,  and  hot.  If  the  heat 
applied  is  moderate,  or  of  short  duration,  these  symptoms  dis- 
appear when  it  is  removed ;  but  when  it  is  intense,  or  longer 
continued,  the  redness  caused  by  it  is  bright  and  permanent,  and 
there  is  a  painful  sensation  of  burning.  The  part  is  then  said 
to  be  burnt,  while  in  the  former  case  it  was  merely  excited  The 
inflanmiation  thus  induced  may  terminate  in  effusion  of  serum 
from  the  surface  of  the  cutis,  which  detaches  the  cuticle,  and 
elevates  it  into  blistera  When  the  heat  is  still  more  intense  or 
prolonged,  it  destroys  the  life  of  the  part  The  cuticle  is  then 
detached  and  thrown  into  irregular  folds,  exposing  the  subjacent 
cutis  discoloured  and  diy.  When  the  heat  operates  through  the 
medium  of  fluids,  its  efifects  are  named  Scalds.  Burns  and 
scalds  are  always  painful, — often  long  in  healing,  owing  to  the 
feeble  action  of  the  residting  ulcer,  which  is  seated  in  parts  that 
have  been  more  or  less  injui*ed  by  the  heat, — and  sometimes 
fatal  by  the  shock  to  which  they  subject  the  constitution,  by  the 
profuse  suppuration  which  they  occasion,  or  by  exciting  inflam- 
mation of  some  internal  part. 

In  treating  bums,  it  is  necessary  to  consider  whether  the 
injury  is  so  severe  as  to  destroy  the  vitality  of  the  part  affected, 
or  merely  sufl&cient  to  induce  inflammation  of  it.  In  the  latter 
case  cold  applications  afford  great  relief,  and  if  employed  imme- 
diately after  the  accident  occurs,  may  prevent  the  inflammation 
and  vesication  altogether.  Another  mode  of  treatment  which 
answers  extremely  well,  though  it  is  difficult  to  say  on  what 
principle,  consists  in  enveloping  the  burnt  part  with  cotton. 
This  practice  was  introduced  from  America,  and  is  now  in  veiy 
general  use.  It  appears  that  its  good  effects  are  most  conspi- 
cuous when  pressure   is   conjoined  with   it ;   and  a  bandage 
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therefore,  ought  to  be  applied  with  moderate  firmness.  When 
blisters  rise,  the  detached  cuticle  should  be  not  only  laid  freely 
open,  but  taken  away  altogether,  as  its  presence  seems  to  increase 
the  irritation.  If  ulcers  remain,  lotions  of  sulphate  of  zinc,  or 
acetate  of  lead,  are  required  to  stimulate  the  granulating  surface. 
It  was  formerly  the  custom  to  dress  bums  with  unctuous  matters, 
such  as  the  carron  oil,  or  linimentum  aqua  colds ;  but  these 
applications  are  now  almost  entirely  superseded  by  the  means 
which  have  been  mentioned 

When  the  bum  is  so  severe  as  to  destroy  the  life  of  the  part, 
it  must  always  be  regarded  as  a  severe  injury.  In  very  young 
or  very  old  subjects,  or  those  who  on  any  other  account  are  very 
weak,  it  is  apt  to  induce  immediate  sinking ;  especially  when  it 
affects  the  trunk,  and  more  particularly  the  abdomen.  In 
patients  whose  powers  of  action  are  stronger,  the  local  irritation 
generally  occasions  very  smart  symptomatic  fever,  and  when  the 
int^uments  of  the  thorax  or  abdomen  are  affected,  there  is  a 
risk  of  the  membranes,  lining  these  cavities  internally,  inflaming 
from  their  contiguity.  The  constitutional  treatment  must  de- 
pend upon  the  circumstances  of  the  case.  If  the  patient  is 
drowsy,  with  cold  extremities  and  a  weak  pulse,  spirits,  wine, 
and  other  cordials  should  be  assiduously  administered,  while 
the  body  is  wamdy  covered,  and  sources  of  artificial  heat  are 
applied  to  the  feet.  If,  on  the  other  hand,  the  ordinary  symp- 
toms of  inflammatory  fever  should  be  present,  soothing  means 
will  be  required.  The  local  treatment  of  bums  has  afforded  a 
fruitful  field  for  diversity  of  practice  and  opinion,  some  using 
cold  applications  and  means  of  a  sedative  kind  ;  while  others,  as 
Dr.  Kentish,  have  insisted  upon  the  advantage  obtained  from 
employing  oil  of  turpentine,  and  different  stimulants  of  this  sort 
It  will  be  founds  however,  that  there  is  not  so  much  room  for 
doubt  and  question  as  may  at  first  appear,  since  it  is  only  in 
what  may  be  called  the  first  stage  of  bums,  or  that  part  of  their 
progress  which  intervenes  between  infliction  and  ulceration,  that 
any  uncertainty  exists  as  to  the  proper  mode  of  treatment  If 
the  injury  is  slight,  that  is  to  say,  if  the  part  affected  still  retains 
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its  vitality,  I  believe  that  cold  applications  and  cotton  will 
in  general  prove  most  useful ;  and  if  the  texture  of  the  part 
be  destroyed,  there  can  be  nothing  better  than  a  poultice, 
until  the  sloughs  separate.  In  either  case,  ulceration  sooner  or 
later  is  established,  and  then  the  treatment  will  be  the  same  for 
both. 

Should  the  patient's  strength  prove  inadequate  to  support 
the  tedious  and  exliausting  process  of  cure,  if  the  part  affected  is 
seated  on  a  limb,  it  ought  to  be  amputated. 

Poisons, 

By  poisons  are  understood  agents  which  have  the  power  of 
destroying  the  structure,  or  inducing  disturbance  in  the  actions 
of  the  body,  independently  of  mechanical  violence  and  tempera- 
ture. Those  which  directly  affect  the  structure  are  named 
Escharotic  Poisons,  or  simply  escharotics.  Of  these  the  most 
powerful  are  potass,  the  concentrated  mineral  acids,  and  some 
metallic  salts,  as  the  nitrate  of  sUver,  oxymuriate  of  mercury, 
and  chloride  of  zinc.  They  are  frequently  used  intentionally  to 
remove  morbid  structures,  etc.,  and  are  then  named  Caustics. 
Occasionally,  whether  from  accident  or  design,  they  are  applied 
so  as  to  produce  serious  injury.  In  such  cases,  as  their  effect  is 
generally  completed  before  surgical  assistance  can  be  procured, 
the  only  treatment  admissible  is  that  wliich  promotes  separation 
of  the  slough  and  healing  of  the  sora  Poultices,  untU  the  first 
of  these  stages  is  completed,  and  then  lotions  with  pressure, 
afford  most  benefit 

Poisons,  more  strictly  speaking,  are  those  agents  which  pro- 
duce their  effects  independently  of  chemical  properties,  as  well 
as  mechanical  force  and  temperature ;  they  do  not  directly  alter 
the  structure  to  which  they  are  applied,  but  produce  such 
changes  in  its  natural  actions  as  frequently  give  rise  to  the  most 
important  local  and  general  consequences.  A  very  large  propor- 
tion of  the  articles  comprehended  in  this  class  are  employed  to 
produce  their  effects  in  order  to  relieve  the  system  from  other 
diseases,  whence  they  are  named,  not  poisons,  but  medicines, — 
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the  former  title  being  reserved  to  denote  those  which  are  distin- 
guished by  the  potency  of  their  actioa  The  only  poisons  which 
present  subject  for  surgical  consideration  are  afforded  by  the 
animal  kingdom*  and  may  be  divided  into  —  1.  Those  which 
exist  naturally  in  the  animals  that  yield  them ;  2.  Those  which 
are  the  results  of  diseased  action  ;  and  3.  Those  which  depend 
on  changes  after  death. 

Natural  animal  poisons  are  afforded  chiefly  by  the  two  classes 
of  Insects  and  Serpents.  In  this  and  other  temperate  climates, 
the  effects  of  those  of  the  former  are  hardly  more  than  local, 
consisting  of  pain,  swelling,  and  redness  of  the  part  injured. 
The  treatment^  when  any  is  judged  necessary,  should  also  be 
local ;  and  the  solution  of  muriate  of  morphia^  or  that  of  acetate 
of  lead  with  opium,  (upui  ammonuB,  and  other  preparations  of 
ammonia,  afford  most  relief  There  is  considerable  variety  in 
the  effect  of  these  poisons^  according  to  the  irritability  of  the 
individual  on  whom  they  operate ;  and  habit  has  a  very  remark- 
able influence  in  lessening  it 

The  poison  of  serpents  produces  more  serious  consequences, 
which  vary  according  to  the  species  which  affords  it  The  most 
deadly  sort  occasions  intense  local  pain,  speedily  followed  by 
swelling  of  the  limb,  rapidly  extending,  and  attended  with 
mottled  livid  discoloration  of  the  akin.  The  patient,  almost 
immediately  upon  beii^  bitten,  feels  sick,  weak,  and  confused. 
He  appears  as  if  intoxicated,  vomits,  becomes  quite  insensible, 
and  dies  within  a  few  hours,  or  it  may  even  be  minutes,  after 
sustaining  the  injury.  The  viper,  which  is  the  only  poisonous 
seipent  in  this  country,  hardly  ever  produces  filial  effects ;  but 
the  pain  and  swelling  caused  by  its  bite  are  often  extremely 
distressing. 

The  treatment  must  be  both  local  and  generaL  The  former 
consists  in  opposing  the  entrance  of  the  poison  into  the  circulation ; 
the  latter  in  counteracting  its  depressing  effect  on  the  vital 
powers.  In  accomplishing  the  first  of  these  objects,  the  means 
of  most  use  are — 1.  Semoving  the  poison  from  the  body,  either 
by  cutting  away  the  part,  or  destroying  it  with  caustics  or 
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cauteries  ; — the  application  of  ammonia  also  seems  to  have  some 
eflfect  in  preventing  it  from  producing  its  characteristic  effects  ; 
2.  Applying  a  tight  ligature  on  the  limb  to  compress  the  veins 
and  other  absorbent  vessels  ;  and  3.  To  direct  the  current  of  the 
fluids  towards,  instead  of  from,  the  injured  part,  by  causing 
suction  over  it,  which  may  be  affected  with  the  mouth,  or  a  cup- 
ping-glass. One  or  other  of  these  proceedings  may  be  trusted  to 
cliiefly,  according  to  circumstances,  but  in  severe  cases  it  is  proper 
to  combine  the  operation  of  the  whole.  The  general  remedies 
are  such  as  tend  to  prevent  sinking,  by  creating  a  sort  of  artificial 
strength  through  their  stimulating  property.  Ammonia,  given 
pure  or  in  the  state  of  carbonate,  with  spirits,  and  warm  water, 
sufficient  to  make  the  mixture  palatable,  ought  to  be  administered 
every  five  minutes.  Arsenic  has  been  strongly  recommended  also, 
as  a  remedy  in  such  cases  ;  and  although  it  might  be  difficult  to 
account  for  its  salutary  operation,  the  facts  in  proof  of  it  are  so 
striking  and  well  authenticated,  that  when  circumstances  permit, 
this  means  should  certainly  be  combined  with  the  others.  The 
arsenite  of  potass,  or  Fowler's  solution,  is  the  most  convenient 
preparation  for  the  purpose,  and  it  has  been  said  that  very  large 
doses,  even  to  the  extent  of  two  drachms,  may  be  given  every 
half  hour. 

The  morbid  poisons  originating  in  diseased  action,  which 
affect  the  human  species,  may  all  be  produced  by  the  human 
body  ;  but  two  of  them,  cow-pox  and  hydrophobia,  were  in  the 
first  instance  derived  from  the  lower  animals.  They  exist  both 
in  the  liquid  and  in  the  gaseous  state.  In  the  former  they 
hardly  act  unless  inserted  or  inoculated  into  the  texture  of  the 
body.  In  the  latter,  they  produce  their  effects  when  received 
into  the  lungs  during  inspiration.  It  is  only  the  first  or  inocu- 
lated poisons  which  belong  to  the  surgical  department.  Tliey 
always  occasion  more  or  less  irritation  of  the  part  to  which  they 
are  applied,  and  generally  afterwards  more  or  less  constitutional 
disturbance.  Their  niodiis  operandi  is  not  at  all  known.  Tlioy 
seldom  cause  any  immediate  local  alteration  ;  and  days,  or  even 
weeks,  may  elapse  before  there  is  any  indication  of  their  action. 
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The  confititutional  disturbance  follows,  and  after  being  fairly 
instituted,  it  cannot  be  subdued  by  removing  the  part  on  which 
the  morbid  matter  primarily  acted.  The  effect  of  some  of  these 
poisons  will  be  more  particularly  considered  hereafter.  At 
present  it  may  be  observed,  that  the  treatment  proper  for  them 
in  the  first  instance  requires  to  be  merely  local,  and  should  be 
conducted  on  the  same  principles  of  prevention,  as  that  of 
natural  poisons.  In  regard  to  hydrophobia,  it  is  believed  that,  if 
the  injured  part  be  cut  out,  or  otherwise  removed,  any  time  before 
the  constitutional  symptoms  appear,  the  patient  will  be  certainly 
protected  &om  them. 

The  poisonous  effects  of  dead  animal  matter  are  mvolved  in 
considerable  obscurity.  It  frequently  happens  that  wounds  re- 
ceived in  the  dissection  of  animals  after  death,  whether  for 
anatomical  investigation  or  the  preparation  of  food,  are  followed 
by  troublesome  consequences,  both  local  and  general  It  is  ob- 
served that  those  which  have  a  punctured  form  are  most  apt  to 
be  so.  Sometimes  there  is  violent  inflammation  of  one  or  all  the 
tissues  in  the  neighbourhood,  from  the  skin  to  the  bone,  termi- 
nating speedily  in  suppuration  or  sloughing.  In  the  finger  this 
constitutes  what  is  called  paronychia  or  whitlow.  Tlie  absorbent 
vessels  leading  from  the  injured  part  often  inflame,  and  by 
propagating  their  morbid  action  to  the  surrounding  tissues, 
occasion  hard  painful  cords  under  the  skin,  and  red  lines  on  its 
surfaca  Still  more  frequently  the  lymphatic  glands  in  the  course 
of  the  absorbents  inflame  and  suppurate.  At  other  times  the 
patient  first  complains  of  cold  shivering,  headache,  and  vomiting 
of  bilious  matter,  after  which  the  usual  symptoms  of  fever  come 
on,  and  are  generally  characterised  by  extreme  irritation — the 
pulse  beiog  excessively  quick — the  respiration  very  hurried — 
and  the  countenance  unusually  expressive  of  anxiety.  Along 
with  this  derangement  of  the  system,  a  diffused  inflammatory 
blush  appears  in  the  neighbourhood  of  the  injuiy,  from  which  it 
soon  extends  itself  irregularly  in  various  directions,  and,  termin- 
ating in  mortiflcation,  proves  fatal  within  a  week  or  little  more  ; 
or  the  patient  may  die,  as  it  seems,  merely  from  the  exhausting 
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effect  of  the  irritative  fever,  with  very  little  local  appearance  of 
disease. 

Since  the  effects  of  punctures  now  mentioned  differ  from  each 
other  very  much  in  kind,  and  are  subject  to  no  less  variety  in  the 
degree  of  their  severity,  while  they  are  all  occasionally  produced, 
so  far  as  can  be  ascertained,  by  the  same  circumstances,  it  has 
been  inferred  that  they  depend  not  so  much  upon  a  poisonous 
influence  in  the  subject  dissected,  as  on  peculiar  irritability  of  the 
individual  injured. 

In  regard  to  the  treatment,  it  may  be  observed — 1.  That  when 
punctures  occur  in  suspicious  circumstances,  they  ought  to  be 
converted  into  incisions,  sucked,  and  touched  with  an  escharotic. 
2.  That  persons  exposed  to  such  injuries  ought  to  lessen  so  far 
as  possible,  the  irritability  of  their  systems.  3.  That  when  the 
effect  is  an  acute  and  local  inflammation,  a  free  incision  through 
the  affected  part  affords  most  relie£  4.  That  when  the  absorb- 
ents inflame,  warm  solutions  of  acetate  of  lead  with  opium  have 
the  most  soothing  influenca  5.  That  when  the  lymphatic  glands 
become  affected,  warm  fomentations  are  the  most  powerful  means 
of  relieving  the  patient,  which  they  do  either  by  inducing  the 
inflammation  to  terminate  in  resolution,  or  by  hastening  suppu- 
ration if  it  be  inevitabla  6.  That  when  the  constitutional 
disturbance  precedes  the  local  affection,  and  there  are  signs  of 
great  irritation,  scarifications  of  the  inflamed  part,  followed  by 
hot  anodyne  fomentations,  and  accompanied  with  the  internal 
administration  of  calomel,  opium,  and  cordials,  though  they  may 
seldom  succeed  in  curing  this  most  dangerous  condition,  seem  to 
have  more  tendency  to  do  so  than  general  bleeding  and  the 
antiphlogistic  regimen,  which  by  increasing  the  weakness  of  the 
patient's  system,  increase  its  irritability  and  render  its  treat- 
ment more  unmanageabla 
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CHAPTER    X. 

AMPUTATION. 

The  expression  Amputation,  though  sometimes  applied  to  the 
excision  of  parts  from  the  trunk,  is  generally  confined  in  its 
meaning  to  the  removal  of  Umbs  by  the  knife.  In  performing 
this  operation^  it  is  not  suiBScient  merely  to  cut  away  what  is 
diseased  or  injured,  since  the  surface  that  remains  ought  to  be 
left  in  such  a  state  as  will  favour  the  healing  of  the  wound,  and 
afibrd  a  comfortable  stump  to  the  patient  Many  difiTerent  modes 
of  operating  have  been  contrived,  with  the  view  of  attaining 
these  objects ;  and  there  is  no  department  of  practical  suigery 
into  which  more  improvements  have  been  introduced  in  recent 
time& 

Amputation  was  anciently  performed  by  the  direct  and 
simple  process  of  cutting  down  at  once  to  the  bone,  and  sawing 
it  through  on  a  level  with  the  soft  parts.  But  as  in  this  way 
there  was  no  covering  provided  for  the  bone,  whence  followed  a 
tedious  and  imperfect  cure,  various,  modifications  were  introduced 
to  supply  the  defect  The  nmscles  were  drawn  up  by  metallic 
plates,  or  pieces  of  cloth  and  leather,  called  retractora  Cheselden 
(1720)  drew  back  the  skin  after  it  was  cut,  and  then  divided  the 
muscular  parts  higher  up.  This  method  of  double  incision  was 
carried  further  by  Mr.  Mynors  of  Birmingham,  who  dissected  the 
skin,  and  turned  it  back  like  the  sleeve  of  a  coat  Louis  cut  the 
muscles  by  two  circular  incisions,  so  as  to  divide  the  portion 
nearest  the  bone  higher  up  than  the  external  layer.  Alanson,  by 
holding  his  knife  obliquely,  while  he  made  the  circular  sweep 
through  the  muscles,  cut  them  at  once  in  the  same  form  that  re- 
sulted from  two  successive  incisions. 
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The  object  of  all  these  contrivances  was  to  leave  the  soft 
parts  sufficiently  long  to  cover  the  bone  ;  but  this  they  failed  in 
accomplishing,  excepting  so  far  as  concerned  the  skin  ;  for  the 
muscles  being  in  the  first  instance  cut  higher  than  the  integu- 
ments, and  subsequently  becoming  still  more  diminished  in 
length  by  the  unopposed  effect  of  their  contractility,  could 
hardly  be  made  to  meet  over  the  bone,  which  often  protnided 
during  the  cure,  and  required  to  exfoliate  or  to  be  shortened  by 
the  saw.  The  most  simple  and  effectual  plan  for  covering  the 
bones  was  obviously  to  form  one  or  more  flaps  from  the  part  of 
the  limb  most  able  to  supply  them  ;  and  there  can  be  no  doubt 
that  this  mode  of  operating  would  have  come  earlier  into  general 
use,  had  it  not  been  that  prejudice  in  favour  of  the  circular  in- 
cision directed  the  attention  of  practitioners  to  its  improvement. 
The  operation  by  flap  was  performed  occasionally  during  the  last 
century  and  a  haK,  and  recommended  by  various  surgeons  wlio 
practised  it  more  or  less  extensively.  Lowdham  of  London  seems 
to  have  been  the  first  of  these  (1696),  and  he  was  followed  by 
Verduin  (1697),  Koenerding  (1698),  Sabourin  (1702),  and 
Vermale  and  Ravaton  (1703).  Towards  the  -conclusion  of  last 
century,  it  was  advocated  by  several  of  our  countrymen  in 
amputating  the  leg,  of  whom  may  be  particularly  mentioned 
Messrs.  White  (1760),  O'Halloran  (J  765),  Hey  (1770),  and 
Alanson  (1780). 

The  alleged  advantages  of  this  method  are — 1.  Tliat  it  is 
much  more  quickly  performed,  and  consequently  much  less 
painful  to  the  patient,  than  the  circular  incision  ;  2.  That  it  cuts 
the  parts  smoothly,  and  leaves  them  in  a  state  favourable  to 
union ;  and,  3.  That  it  affords  a  better  covering  for  the  bones 
than  can  be  obtained  from  any  modification  of  the  other 
operation. 

The  flaps  may  be  formed  by  cutting  obliquely  inwards  to  the 
bone, — by  transfixing  the  limb  and  cutting  outwards, — or  by  first 
cutting  inwards,  so  as  to  obtain  one  flap,  and  then  outwards  to 
form  a  second  The  pcarticular  circumstances  of  the  case  often 
render  one  of  these  modes  preferable  to  the  others  ;  but  when 
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the  surgeon  has  his  choice,  he  will  generally  find  transfixion  the 
easiest  method  The  size  of  the  flaps,  and  proportion  of  muscle 
and  integument  composing  them,  must  be  regulated  by  the 
thickness  of  the  bone,  and  laxity  of  the  soft  parta  The  flaps 
ought  to  be  cut  longer  than  would  be  sufficient  to  constitute  a 
well-formed  stump  in  the  dead  body,  to  compensate  for  the  con- 
tractility of  the  muscles.  When  the  skin  is  loose,  and  the 
muscles  attenuated,  the  surface  of  the  flaps  should  be  convex,  to 
preserve  the  latter,  and  diminish  the  extent  of  the  former  tissue. 
WTien,  on  the  contrary,  the  Umb  is  muscular,  and  the  skin  tense, 
the  knife  should  be  made  to  describe  a  concave  line,  to  prevent 
redundance  of  muscle. 

For  restraining  hemorrhage  during  the  operation,  there  are 
three  means  which  may  be  used.  The  first  of  these  is  the 
tourniquet,  contrived  by  Petit  (1716),  who,  instead  of  the  tum- 
stick,  as  it  was  called,  and  which  had  been  pre\aously  employed, 
used  a  screw  and  couple  of  plates,  which,  being  separated  by 
turning  the  handle,  eflfected  the  pressure  more  gradually,  and  so 
as  to  dispense  with  the  services  of  the  assistant  who  was  em- 
ployed to  hold  the  turn-stick.  This  screw  tourniquet,  variously 
modified  and  improved,  is  the  instrument  still  generally  used  for 
the  purpose.  The  second  method  is  compression  of  the  aorta  by  a 
clamp  surrounding  the  body,  which  has  been  found  very  useful  in 
amputating  at  the  hip  joint.  Tlie  third  mode  of  commanding 
the  vessels,  is  by  simply  compressing  them  with  the  hands.  In 
certain  amputations  this  is  the  only  means  that  can  be  used, 
owing  to  the  proximity  of  the  operation  to  the  trunk ;  and  some 
surgeons,  from  the  facility  and  dispatch  attending  it  never  employ 
a  tourniquet  on  any  occasion.  In  cases  where  the  tourniquet  can 
be  applied  without  doing  harm,  it  ought  to  be  preferred,  as  it 
relieves  the  assistant  &om  a  fatiguing  duty,  and  prevents  the 
patient  from  losing  so  much  blood  as  he  is  apt  to  do  when  the 
vessels  are  subjected  to  manual  pressure,  if  many  of  them  require 
to  be  tied  The  arteries  ought  to  be  pulled  out  with  the  catch 
forceps,  and  tied  quite  detached  from  their  neighbouring  con- 
nections.    After  the  principal  vessels  are  secured,  the  tourniquet 
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bught  to  be  entirely  i-emoved,  to  prevent  its  slackened  band  from 
exerting  such  pressure  on  the  veins  as  may  cause  them  to  bleed, 
and  induce  the  surgeon  to  tie  them  instead  of  arteries. 

The  earlier  modes  of  amputation  rendered  union  by  the  first 
intention  impracticable  ;  and  when  the  operation  had  been  so  far 
improved  as  to  retain  the  soft  parts  sufficiently  long  to  meet  over 
the  bone,  the  old  system  of  dressing  still  continued  in  use,  and 
the  cavity  of  the  stump  was  stuffed  with  lint,  as  all  wounds  were 
in  those  days  healed  by  the  granulating  process.  Mr.  Alanson 
had  the  merit  of  exploding  this  practice,  and  introducing  light 
superficial  dressings  in  its  stead,  which  greatly  shortened  the  cure ; 
and  though  surgeons  on  the  Continent  still  interpose  dressings 
between  the  edges  of  the  stump,  union  by  the  first  intention  is 
always  sought  for  in  this  country.  Stiches,  if  necessary,  ought 
to  be  employed  to  keep  the  lips  of  the  wound  nearly  in  their 
proper  position ;  and  when  the  bleeding  has  ceased,  strips  of 
adhesive  plaster  may  be  used  to  retain  them  in  accurate  contact. 

The  bad  consequences  of  the  operation  are  chiefly  hemorrhage, 
sero-purulent  effusion  into  other  parts  of  the  body,  especially  the 
cavity  of  the  thorax,  suppuration  of  the  stump,  and  exfoliation 
of  the  bone. 

Hemorrhage  may  appear  immediately  after  the  operation, 
either  from  arteries  which  have  not  been  tied,  owing  to  their  not 
shewing  themselves  by  bleeding  during  the  state  of  collapse  suc- 
ceeding the  removal  of  a  limb,  or  from  the  veins  being  com- 
pressed by  too  tight  a  bandage.  In  the  former  case,  it  is 
necessary  to  apply  such  additional  ligatures  as  may  be  requisite  ; 
in  the  latter,  it  is  sufficient  to  slacken  the  bandage.  Hemorrhage 
sometimes  commences  a  few  hours  after  the  stump  is  dressed  ; 
and  then  depends  either  upon  a  general  oozing  from  the  cut  sur- 
face, consequent  upon  the  reaction  of  the  system,  or  upon  some 
imperfection  in  the  ligature  of  the  vessels,  which  allows  the  blood 
to  escape  when  impelled  with  more  force  than  it  was  while  the 
patient  remained  weak  and  faint  Cold  lotions  and  pressure  will 
restrain  it,  if  proceeding  from  the  first  of  these  sources ;  but 
additional  ligatures  will  be  required,  if,  resisting  such  means,  it 
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proves  to  be  from  the  second  of  them.  Tlie  hemorrhage  occa- 
sionally does  not  occnr  until  the  third,  fonrth»  or  even  seventh 
day ;  and  then  almost  always  depends  upon  ulceration  of  the 
artery.  In  this  case,  a  ligature  should  be  applied  to  the  orifice 
of  the  vessel,  if  the  bleeding  cannot  be  arrested  by  pressure 
effected  through  means  of  compresses  introduced  into  the  stump, 
and  a  tight  bandage  applied  externally. 

When  the  stump  does  not  unite,  but  inflames  and  suppurates, 
fomentations  ought  to  be  frequently  applied  trntil  the  discharge 
is  fully  established,  when  stimulating  washes  and  pressxire  must 
be  employed  to  support  the  weakened  action  of  the  granulating 
surfaces,  and  make  them  unite  together. 

Purulent  effusions  into  internal  cavities  occur  chiefly  in  weak, 
debilitated,  irritable  subjects,  and  have  been  accounted  for 
variously.  They  are  known  to  result  in  such  habits  horn 
excited  action,  whatever  be  the  cause  producing  it  Inflamma- 
tion of  the  veins  and  blood-poisoning  have  also  been  supposed  to 
be  the  cause  of  their  occurrence.  There  are  no  means  of  remedy- 
ing such  effusions,  and  the  only  way  of  avoiding  them  is,  so  far 
as  possible,  to  avoid  operating  m  circumstances  which  predispose 
to  their  occurrence.  Exfoliation  of  the  bone  is  very  troublesome, 
not  only  from  delaying  the  process  of  cure,  but  by  tending  to 
render  it  imperfect  through  retraction  of  the  soft  parts  composing 
the  stump,  which  gradually  takes  place  in  the  event  of  their  not 
uniting  over  the  extremity  of  the  bone.  It  sometimes  depends 
upon  the  injured  or  diseased  state  of  the  Umb — and  may  also  be 
occasioned  by  too  free  removal  of  the  periosteum,  or  deficiency 
in  the  covering  left  for  the  bona  The  most  common  form  is 
merely  a  ring  from  the  circumference  of  the  bone,  with  irregular 
spicular  prolongations  upwards.  But  occasionally  the  exfoliar 
tion  is  much  more  extensive,  and  extends  in  a  conical  form  up 
the  interior  of  the  bone. 

Particular  AmputatiofU. 

The  fingers  may  be  amputate  with  most  advantage  at  the 
joints.    There  used  to  be  a  prejudice  against  leaving  an  articular 
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surface,  the  cartilage  of  which  was  thought  to  exfoliate  necessarily 
so  as  to  render  the  cure  more  tedious  and  troublesome.  Disarti- 
culation was  therefore  avoided  as  much  as  possible,  and  when, 
from  any  circumstance,  it  appeared  necessary,  the  precaution  was 
taken  of  scraping  off  the  cartilage.  It  is  now  well  ascertained 
that  union  by  the  iSrst  intention  generally  occurs  as  readily  after 
disarticulation  as  after  amputation  through  the  shafts  of  bones, 
and  that  when  it  does  not  take  place,  the  only  inconvenience  ex- 
perienced from  the  cartilage  is  a  little  increase  and  longer  con- 
tinuance of  the  discharge.  Such  being  the  case,  though  it  would 
be  wrong  to  amputate  through  a  joint  by  preference,  still,  when 
there  is  any  lasting  advantage  to  be  gained  by  doing  so,  the 
chance  of  bad  consequences,  so  trivial,  ought  not  to  be  regarded 
as  a  suificient  objection  to  it 

When  the  distal  phalanx  alone  of  a  finger  is  aflTected,  it  ought 
to  be  removed  by  cutting  into  the  joint  on  the  dorsal  surface, 
dividing  the  lateral  ligaments,  and  then  carrying  the  knife  for- 
wards parallel  with  the  palmar  surface  of  the  bone  so  as  to  save 
a  flap  to  cover  the  stump  :  or  the  operation  may  be  reversed  by 
transfixing  the  finger,  while  its  palmar  surface  is  turned  upwards, 
forming  the  flap,  and  then  cutting  through  the  joint  When  the 
finger  requires  to  be  amputated  above  this  joint,  the  operation 
ahould  be  performed  by  making  two  semilunar  incisions,  one  on 
each  side,  or  above  and  below,  so  as  to  form  two  flaps,  which 
being  dissected  back  will  expose  the  bone,  and  allow  it  to  be 
divided  by  the  cutting-pliers.  The  flaps  are  then  made  to  meet 
together  over  the  face  of  the  stump.  The  second  phalanx  might 
be  removed  at  the  joint  in  the  same  way  as  the  first ;  but  as  the 
portion  of  finger  thus  left  would  be  neither  useful  nor  seemly,  it 
is  better,  unless  the  patient  refuses  his  consent,  to  take  away  the 
whole  of  it  at  its  metacarpal  articulation.  In  doing  this,  while 
the  other  fingers  are  held  aside,  the  surgeon  should  place  the 
point  of  his  knife  exactly  over  the  summit  of  the  joint,  and  cut 
first  on  one  side  and  then  on  the  other,  obliquely  into  the  palm 
of  the  hand  to  the  point  opposite  that  from  which  he  set  out, 
taking  care  to  keep  exactly  in  the  angle  formed  by  the  intogu- 
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ments  connecting  the  fingers.  The  flaps  being  detached,  he  may 
readily  pass  the  point  of  his  knife  round  the  head  of  the  bone, 
lisfranc  made  one  flap  first,  then  carried  his  knife  through  the 
joint,  and  completed  the  operation  by  cutting  outwards.  When 
the  parts  retain  their  natural  laxity,  this  proceeding  is  equally 
easy,  and  expeditious ;  but  if  they  are  thickened  and  indurated, 
as  is  generally  the  case,  the  second  flap  is  very  apt  to  be  injured 
in  detaching  the  head  of  the  bone  ;  and  even  in  the  most  favour- 
able circumstances  it  is  much  more  difficult  to  adapt  the  flaps 
properly  to  each  other  in  this  way,  than  in  the  one  just  described. 
One  or  two  stitches  are  often  useful  in  keeping  the  edges  of  the 
skin  in  contact.  Of  all  the  operations  for  amputating  fingers 
this  is  the  most  important,  from  the  frequency  of  cases  requiring 
its  application.  The  distal  phalanx,  indeed,  almost  never  stands 
in  need  of  removal  by  itself,  since  nearly  all  the  morbid  conditions 
to  which  it  is  subject  from  injury  or  disease  admit  of  reparation  ; 
and  it  is  of  course  always  advisable  to  retain  the  extremity  of  the 
finger  with  its  protecting  nail,  even  though  the  bone,  in  whole  or 
part,  may  be  taken  away ;  and  when  more  than  the  distal 
phalanx  must  be  removed,  it  is  almost  always  better,  in  respect  to 
appearance  as  well  as  use,  to  amputate  the  whole  finger.  When 
the  fore  or  little  finger  requires  removal,  the  articulating  extremity 
of  the  metacarpal  bone  should  be  taken  off  for  the  sake  of 
appearanca 

When  a  portion  of  the  metacarpal  bone  requires  to  be  removed, 
the  best  method  is  to  apply  the  point  of  the  knife  at  the  part 
where  the  bone  requires  to  be  divided,  and  cut  down  on  each  side 
of  it,  in  the  angle  formed  by  the  integuments  between  the  fingers, 
so  as  to  make  the  incisions  meet  below,  opposite  the  metacaipo- 
digital  articulation ;  and  then  divide  the  bone  by  means  of  the 
cutting-pliers,  which  were  introduced  into  surgery  by  Mr.  Idston 
at  an  early  period  of  his  practice, — ^and  from  their  extensive 
utility  may  be  regarded  as  the  most  valuable  addition  that  has 
been  made  to  the  modem  armoury  of  the  profession.  When  the 
metacarpal  bone  of  the  thumb  is  the  one  concerned,  a  portion  of 
it  'may  be  removed  by  making  two  incisions,  commencing  where 
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the  bone  requires  to  be  divided,  indosing  the  thumb,  aoid  meet- 
ing together  at  the  angle  of  union  between  it  and  the  fore-finger. 
If  it  is  necessary,  the  whole  bone  may  be  easily  disarticulated 
through  similar  incisions.  The  same  processes  are  proper  for  re- 
moving the  metacarpal  bone  of  the  little-finger  in  part  or  in  whole. 

The  toes  ought  to  be  amputated  on  the  same  principles  ;  but, 
with  the  exception  of  the  great  one,  which  may  be  removed 
through  the  joint  of  the  first  and  second  phalanx,  it  is  always 
proper  in  removing  them  to  perform  disarticulation  between  the 
first  phalanx  and  metatarsal  bone,  since  the  small  portion  that 
might  be  allowed  to  remain  could  be  of  no  use,  and  in  all  pro- 
bability would  occasion  lameness.  When  more  of  the  great  toe 
than  the  distal  phalanx  requires  removal,  the  operation  should  be 
performed  through  the  metatarsal  bone,  in  order  to  prevent  its 
large  articulating  extremity  from  impeding  recovery,  and  render- 
ing the  foot  unseemly  as  well  as  inconvenient 

The  disease  requiring  amputation  sometimes  extends  to  the 
tarsus,  but  is  limited  to  the  bones  on  one  side  of  the  foot — 
namely,  the  internal  cuneiform  and  navicular  on  the  tibial,  and 
the  cuboid  on  the  fibular  side.  In  this  case,  instead  of  ampu- 
tating the  foot,  it  is  better  to  make  a  free  removal  of  the  diseased 
parts  by  taking  them  away,  together  with  the  metatarsal  bones 
articulated  to  them.  The  operation  should  be  conducted  on  the 
same  plan  as  for  the  removal  of  a  metatarsal  bone  by  itself,  and 
will  be  found  hardly  more  difficult  or  serious.  Partial  ampu- 
tation of  the  foot  may  also  be  performed  transversely  through  the 
metatarsus,  between  the  metatarsus  and  tarsus,  and  through  the 
tareus.  The  first  and  second  of  these  methods  are  very  seldom 
admissible,  owing  to  the  disease  which  requires  removal  of  a  part 
of  the  foot,  generally  extending  so  far  as  to  encroach  upon  the 
bones  where  they  would  need  to  be  divided ;  and  they  are  also 
objectionable  from  the  difficulty  which  attends  their  execution, 
while  there  is  no  counteivbalancing  advantage  in  their  favour, 
since,  when  once  the  anterior  extremity  of  the  longitudinal  arch 
of  the  foot  is  taken  away,  no  additional  inconvenience  results 
from  removing  a  larger  portion,  so  long  as  the  posterior  extremity 
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or  heel  is  allowed  to  remain.  It  has  been  objected  that  the 
extensor  muscles  of  the  ankle-joiut,  having  no  opponents  left 
attached  when  amputation  is  performed  through  the  tarsus^  must 
draw  up  the  heel  and  point  the  cicatrix  to  the  ground.  But  ex- 
perience has  proved  that  this  unpleasant  consequence  is  consider- 
ably opposed  by  the  flexor  tendons  adhering  to  the  cicatrix. 

The  operation  through  the  tarsus,  which  was  invented  by 
Chopart,  had  been  eDtirely  n^lected  in  this  country,  but  came 
into  pretty  general  use  after  I  performed  it  (1829). 

The  blade  of  the  knife  employed  should  be  about  six  inches 
long,  and  half  an  inch  broad,  sharp  at  the  point,  and  blunt  on 
the  back.  The  tourniquet  ought  to  be  applied  immediately  above 
the  ankle,  having  compresses  placed  over  the  posterior  and 
anterior  tibial  arteries.  The  suigeon  should  measure  with  his 
eye  the  middle  distance  between  the  maUeolus  exUmus  and  the 
head  of  the  metatarsal  bone  of  the  little  toe,  which  is  the  situa- 
tion of  the  articulation  between  the  os  cuboides  and  os  ealck. 
Placing  his  fore-finger  here,  he  ought  to  fix  his  thumb  on  the 
other  side  of  the  foot  directly  opposite,  which  will  shew  him 
where  the  os  rumculare  and  astragalus  are  connected.  An  inci- 
sion somewhat  curved  with  its  convexity  forwards  is  then  to  be 
made  ftom  one  of  these  points  to  the  other,  when,  instead  of  pro- 
ceeding to  disarticulate,  the  operator  should  transfix  the  sole  of 
the  foot  from  side  to  side  at  the  extremities  of  the  first  incision, 
and  carry  the  knife  forwards,  so  as  to  detach  a  sufiBcient  flap, 
which  must  extend  the  whole  length  of  the  metatarsus  to  the 
baUs  of  the  toes.  The  disarticulation  may  finally  be  completed 
with  great  ease,  as  the  shape  of  the  articular  surfaces  concerned 
is  very  simple,  and  nearly  transverse. 

The  plantar,  anterior  tibial,  and  any  other  arteries  that  require 
to  be  secured,  must  then  be  tied,  and  the  flap  having  been 
secured  in  its  place  by  a  few  stitches,  some  light  dressii^  ought 
to  be  applied.  During  the  cure  the  knee  ought  to  be  kept  bent 
to  relax  the  gastrocnemius. 

As  disease  of  an  incurable  kind  frequently  afiects  the  joint 
between  the  os  ealcis  and  the  asiragaius^  and  also  the  ankle-joint 
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itself,  beyond  the  reach  of  any  partial  amputation  of  the  foot, 
some  attempts  had  been  made  to  remove  it  at  the  ankle,  by 
making  a  flap  from  the  integuments  of  the  instep,  but  with 
results  so  little  satisfactory,  that  amputation  of  the  leg  continued 
to  be  the  established  means  of  remedy  in  such  cases.  In  1842, 
I  accomplished  the  object  in  a  different  way,  by  preserving  the 
thick  integuments  of  the  heel  for  covering  the  ends  of  the  bones, 
and  this  may  now  be  considered  the  proper  procedure  for  effect- 
ing removal  of  the  foot  when  practicable. 

When  the  operation  is  to  be  performed,  pressure  should  be 
made  on  the  tibial  arteries  by  the  fingers  of  an  assistant^  or  a 
tourniquet  applied  above  the  ankle.  The  only  instruments 
required  are  a  knife,  of  which  the  blade  should  not  exceed  four 
inches  in  length,  and  a  saw.  The  foot  being  held  at  a  right 
angle  to  the  leg,  the  point  of  the  knife  is  introduced  immediately 
below  the  malleolar  projection  of  the  fibula,  rather  nearer  its 
posterior  than  anterior  edge,  and  then  carried  across  the  bone 
to  the  inner  side  of  the  ankle,  where  it  terminates  at  the  point 
excLcUy  opposite  its  commencement  The  extremities  of  the  inci- 
sion thus  formed  are  then  joined  by  another  passing  in  front  of 
the  joint.  The  operator  next  proceeds  to  detach  the  flap  from 
the  bone,  and  for  this  purpose,  having  placed  the  fingers  of  his 
left  hand  over  the  prominence  of  the  os  calcisy  and  inserted  the 
point  of  his  thumb  between  the  edges  of  the  plantar  incision, 
guides  the  knife  between  the  bone  and  nail  of  the  thumb,  taking 
great  care  to  cut  parallel  with  the  bone,  and  to  avoid  scoring  or 
laceration  of  the  integuments.  He  then  opens  the  joint  in  fronts 
carries  his  knife  outwards  and  downwards  on  each  side  of  the 
astragalus,  so  as  to  divide  the  lateral  ligaments,  and  thus  com- 
pletes the  disarticulation.  Lastly,  the  knife  is  carried  round  the 
extremities  of  the  tibia  aoid  fibula,  so  as  to  afford  room  for  apply- 
ing the  saw,  by  means  of  which  the  articular  projections  are 
removed,  together  with  a  thin  connecting  slice  of  bone  covered 
by  cartilage.  The  vessels  being  then  tied,  and  the  edges  of  the 
wound  stitched  together,  a  piece  of  wet  lint  is  applied  lightly 
over  the  stump,  without  any  bandage,  so  as  to  avoid  the  risk  of 
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undue  pressure  in  the  event  of  the  cavity  becoming  distended 
with  blood,  which  would  be  apt  to  occasion  sloughing  of  the  flap. 
When  recovery  is  completed,  the  stump  has  a  slightly  bulbous 
form^  from  the  thick  cushion  of  dense  textures  that  cover  the 
heel,  and  readily  admits  of  being  fitted  with  a  boot. 

The  advantages  which  I  originally  anticipated  from  this  ope- 
ration ^eje^firat,  the  formation  of  a  more  useful  support  for  the 
body  than  could  be  obtained  from  any  form  of  amputation  of  the 
1^;  and,  secondly,  the  diminution  of  risk  to  the  patient's  life, 
from  the  smaller  amount  of  mutilation,  the  cutting  of  arterial 
branches  instead  of  trunks,  the  leaving  entire  the  meduUarjr 
hollow  and  membrane,  and  the  exposure  of  cancellated  bone, 
which  is  not  liable  to  exfoliate  like  the  dense  osseous  substance 
of  the  shaft  From  my  own  experience^  and  that  of  many  other 
practitioners  who  have  adopted  amputation  at  the  ankle,  I  now 
feel  warranted  to  state  that  these  £Avourable  expectations  have 
been  fully  realised,  and  that,  in  addition  to  its  other  advantages, 
this  operation  may  be  regarded  as  almost  entirely  free  from 
danger  to  life.  It  also  has  the  great  advantage  of  removing  not 
only  the  bone  already  diseased,  but  the  whole  of  that  spongy 
portion  which  may  be  disposed  to  sufiTer  in  the  same  way,  as  not 
imfrequenily  happened  after  the  operation  of  Chopart 

Some  attempts  have  been  made  to  improve  this  operation  by 
varying  the  form  of  the  flap,  and  by  retaining  the  astragalus  or 
tuberosity  of  the  os  calcis.  But  all  of  these  modifications  seem 
to  lessen  the  simplicity,  facility,  and  efficiency  of  the  operation  ; 
more  especially  the  one  last  mentioned,  which  was  proposed  by 
M.  Perigofif  of  St  Petersbui^  appears  objectionable,  by  complicat- 
ing the  process,  exposing  to  the  risk  of  relapse,  by  retaining  a 
portion  of  the  tarsal  bones,  and  impeding  the  use  of  an  artificial 
foot  by  rendering  the  limb  inconveniently  long. 

The  circumstances  which  were  formerly  held  to  require  re- 
moval of  the  Leg  so  generally  admit  of  relief  through  amputation 
at  the  ankle,  that  the  former  operation  is  now  rarely  necessary  in 
practice.  Indeed,  I  have  of  late  years  performed  it  chiefly  for 
the  remedy  of  useless  or  uncomfortable  stumps,  resulting  from 
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amputation  by  flap  at  the  middle  or  higher  part  of  the  leg.  There 
can  be  no  doubt  that  in  these  situations  the  flap  method  is  very 
apt  to  leave  a  mass  of  redundant  substance,  affording  no  protec- 
tion to  the  bone,  which,  having  nothing  to  cover  it  except  an 
imperfect  cicatrix,  is  a  perpetual  source  of  discomfort  and  suffer- 
ing. In  order  to  prevent  the  risk  of  such  unpleasant  occurrences, 
and  also  to  afford  relief  from  them  when  they  have  unfortunately 
taken  place,  I  think  amputation  of  the  leg  should  always  be  per- 
formed on  the  following  principles  : — 

In  the  first  place,  it  does  not  seem  desirable  for  any  useful 
purpose  to  retain  a  longer  stump  than  when  the  tibia  is  divided 
at  the  distance  of  an  inch  below  the  tuberosity ;  and  as  the  can- 
cellated texture  of  this  part  is  less  prone  to  exfoliation  than  the 
dense  substance  of  the  shaft,  it  is  therefore  improper  to  operate 
lower  in  the  limb.  Secondly,  since  a  covering  of  muscle  is  not 
essential  to  the  formation  of  a  good  stump,  as  may  be  seen  from 
the  results  of  amputation  at  the  ankle,  and  since  the  attempt  to 
retain  a  muscular  cushion  below  the  knee  is,  as  has  just  been 
mentioned,  apt  to  leave  the  bone  in  an  exposed  state,  the  opera- 
tion should  be  so  conducted  as  to  make  sure  of  obtaining  a 
sufficient  protection  fix)m  the  integuments.  On  the  whole,  I 
believe,  from  ample  experience,  that  the  following  mode  of  pro- 
cedure, founded  upon  these  principles,  is  the  most  eligible  that 
can  be  adopted  : — 

A  tourniquet  having  been  applied  above  the  knee,  two  semi- 
lunar incisions  are  to  be  made  through  the  skin,  from  side  to  side 
of  the  limb,  with  their  convexities  downwards,  and  their  extremi- 
ties meeting  about  two  inches  below  the  tuberosity  of  the  tibia. 
The  flaps  thus  formed  are  then  to  be  detached  from  their  subjacent 
connections,  so  as  to  expose  the  bones  at  the  distance  of  an  inch 
below  the  tuberosity.  The  muscles  are  next  divided  behind 
about  the  middle  of  the  extent  to  which  their  surface  has  been 
exposed,  and  then  on  the  other  side  on  a  level  with  the  line  where 
the  saw  is  to  be  applied.  Allowance  having  thus  been  made  for 
the  unequal  retraction  of  the  anterior  and  posterior  muscles,  the 
surface  of  flesh  and  bone  presented  after  the  operation  is  perfectly 
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eveiiy  and  admite  of  being  covered  by  the  fl^)6  of  integument 
unthout  either  straining  or  redundance.  The  stump  thus  formed 
may  either  be  rested  on  the  knee,  or  employed  so  as  to  retain  the 
use  of  the  joint,  by  means  of  an  apparatus  consisting  of  a  hollow 
cone  secured  by  straps  buckled  round  the  knee. 

Amputation  of  the  1^  may  also  be  perfonned  veiy  con- 
veniently at  its  lower  end,  a  Uttle  way  above  the  ankle,  by 
forming  two  fUips  of  nearly  equal  size  from  the  anterior  and  pos* 
teiior  parts  of  the  limb.  The  result  of  this  operation  is  a  stump 
certainly  not  equal  to  that  obtained  at  the  ankle-joint,  but  still 
veiy  suitable  for  the  adaptation  of  an  artificial  foot 

Amputation  of  the  thigh  has  afforded  by  far  the  most  keenly 
contested  field  for  conflicting  opinions  in  regard  to  the  best  mode 
of  operating.  Until  about  forty  years  ago,  the  operation  by  cir- 
cular incision,  or  cutting  the  integuments  so  as  to  provide  a 
covering  for  the  bone,  was  invariably  practised  by  British 
surgeons  both  at  home  and  abroad.  But  the  flap  method — 
which,  though  taught,  and,  at  a  former  period,  to  some  extent 
practised,  on  the  Continent,  had  not  been  applied  to  the  thigh  in 
this  country — ^was  strongly  advocated  by  the  late  Mr.  listen, 
and  also  by  myself,  as  may  be  seen  from  our  papers  in  the  Edin- 
burgh Medical  Journal  of  that  period,  and  came  into  general 
use.  Indeed,  before  the  introduction  of  anaesthetic  means,  the 
facilily  and  rapidity  of  this  operation,  by  greatly  lessening  the 
patient's  sufferings,  gave  it  a  great  advantage  over  the  other 
process ;  and  it  was  also  supposed  that  a  muscular  covering  for 
the  bone  would  prove  of  great  setvice.  While,  however,  the 
former  of  these  considerations  has  ceased  to  be  of  any  conse- 
quence, the  latter  was  contradicted  by  experience,  since  it 
appeared  that  the  muscles  were  liable  to'  such  retraction  as  not 
only  prevented  their  union  over  the  bone,  but  withdrew  the 
integuments  so  as  to  prevent  them  from  doing  so.  Various 
attempts  were  made  to  obviate  these  bad  effects,  by  modifying 
the  length  and  direction  of  the  flaps,  by  making  them  anterior 
and  posterior  instead  of  lateral,  and  by  varying  their  relative 
proportions,  with  little  success,  until  Mr.  Teale,  by  making  a 
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very  long  anterior  flap,  has  relieved  the  operation  from  its  great 
defect 

In  operating  at  the  lower  third  of  the  thigh,  when  a  suffi- 
ciently long  anterior  flap  cannot  be  obtained  for  the  purpose,  I 
think  the  circular  method  should  be  preferred,  and  have  long 
employed  it  with  the  most  satisfactory  results,  by  making  two 
semilunar  incisions  from  side  to  side,  close  above  the  pateUa, 
reflecting  the  skin,  dividing  the  muscles  as  high  as  they  are 
exposed  in  front,  and  a  little  lower  behind,  to  allow  for  the  dif- 
ference in  their  retraction ;  and  lastly,  drawing  them  upwards, 
so  as  to  let  the  saw  be  applied  two  inches  higher  than  the  mus- 
cular incision  in  front 

The  thigh  may  be  amputated  at  the  hip-joint ;  but  in  this 
case  the  shock  inflicted  on  the  system  is  so  great,  and  the  wound 
which  remains  to  be  healed  is  so  extensive,  that  the  operation 
ought  never  to  be  performed  unless  the  patient's  situation  affords 
him  no  other  chance  of  escape  from  certain  death.  There 
are  various  modes  of  operating,  the  choice  of  which  must  be 
regulated  by  the  circumstances  of  the  case,  but  in  general  the 
following  one  will  be  found  the  most  eligible,  in  respect  both  to 
the  ease  of  its  performance  and  to  its  result : — 

An  assistant  should  grasp  the  limb  as  high  as  possible,  press- 
ing with  his  thumbs  upon  the  artery  in  the  groin,  where  it  Kes 
on  the  brim  of  the  pelvis,  and  with  his  fingers  upon,  the  hip. 
The  surgeon  introduces  the  point  of  a  narrow  knife  about  ten 
inches  long,  nearly  half  way  between  the  spinous  process  of  the 
ileum  and  trochanter  majoTy  thrusts  it  through  transversely  before 
the  bone,  so  as  to  form  an  anterior  flap,  which,  being  held  up  by 
an  assistant,  he  makes  another  from  the  posterior  parts,  then 
desires  the  limb  to  be  abducted,  opens  the  joints,  and  completes 
the  disarticulation. 

The  fore-arm  ought  to  be  amputated  by  making  two  equal 
flaps,  from  before  and  behind ;  the  arm  being  held  while  this  is 
done  in  the  middle  state  of  supination  and  pronation,  in  order  to 
relax  the  muscles  equally,  and  thus  facilitate  the  operation.  The 
hand  may  be  removed  at  the  wrist-joint  by  transfixing  the  limb 


AllPUTATIOK.  171 

laterally  and  forming  a  flap  firom  the  palmar  aspect ;  but  the 
longer  stomp  thns  obtained  is  not  found  to  facilitate  the  adapta* 
tion,  or  increase  the  utility,  of  an  artificial  hand ;  and  the  large 
articular  surface  which  remains^  though  it  may  not  materially 
delay  the  cure,  must  always  cause  defonnity. 

The  arm  may  be  amputated  above  the  elbow,  either  by 
double  flap  or  circular  incision ;  but  the  former  mode  is  greatly 
preferable.  A  tourniquet  is  here  quite  unnecessary*  as  the 
vessel  can  be  compressed  easily  and  effectually  by  the  hand 
placed  over  it  at  the  inner  edge  of  the  biceps. 

Amputation  at  the  shoulder-joint  is  not  unfrequently  re- 
quired, and  may  be  performed  in  various  ways,  with  three  of 
which  the  surgeon  should  be  familiar,  as  the  state  of  the  parts 
concerned  sometimes  leaves  no  room  for  choice. 

1.  The  circulation  through  the  subclavian  artery  being  arrested 
by  pressure  with  the  thumb  above  the  clavide,  where  the  vessel 
issues  from  between  the  scaleni,  and  rests  on  the  first  rib,  the 
surgeon  thrusts  a  sharp-pointed  knife  down  to  the  head  of  the 
humerus^  immediately  below  the  acromion  process  ;  and  cutting 
downwards  in  a  semilunar  direction,  flrst  on  one  side,  and  then 
on  the  other,  so  that  the  two  incisions  meet  in  the  axilla,  he  forms 
two  lateral  flaps,  which,  being  dissected  back,  expose  the  joint, 
and  enable  him  to  effect  the  disarticulation  very  readily,  by 
pushing  his  knife  through  the  capsular  ligament,  and  then 
cutting  round  the  glenoid  cavity. 

2.  The  surgeon  introduces  the  point  of  a  long  narrow  knife  a 
little  nearer  the  clavicle  than  the  middle  space  between  the  acro- 
mion and  coracoid  processes,  thrusts  it  downwards  and  back- 
wards until  it  issues  at  the  inferior  margin  of  the  axilla,  and 
then  cuts  in  the  same  direction,  so  as  to  form  a  large  external 
flap.  Having;  in  doing  this,  cut  through  part  of  the  capsular 
ligament,  he  has  no  difficulty  in  passing  the  knife  round  the 
head  of  the  humerus,  and  making  a  suitable  flap  from  the  re- 
maining parts,  the  assistant  introducing  his  finger  as  soon  as 
sufficient  room  is  afforded  for  the  purpose,  and  compressing  the 
vessel.  -  If  the  left  arm  is  the  subject  of  operation,  the  knife  may 
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be  introduced  at  the  lower  margin  of  the  axilla,  and  brought  out 
at  the  point  where  it  is  entered  in  the  former  way. 

3.  The  suigeon  cuts  in  a  semilunar  direction  from  one  side  of 
the  deltoid  to  the  other,  so  as  to  form  a  large  flap  of  this 'muscle, 
which,  being  dissected  from  its  subjacent  connections,  and  held 
up,  exposes  the  joint,  allows  the  disarticulation  to  be  completed, 
and  permits  the  fingers  of  the  assistant  to  be  introduced  to  com- 
press the  vessels  before  they  are  divided,  together  with  the  re- 
maining muscles  and  integuments,  by  a  transverse  incision. 

After  all  of  these  operations,  of  which  the  one  first  mentioned 
should  be  preferred  when  circumstances  permit  its  performance, 
which  is  generally  the  case,  the  arteries  ought  to  be  tied,  the 
edges  of  the  flaps  stitched  together,  and  a  proper  bandage  applied. 

The  Scapula  is  liable  to  the  formation  of  morbid  growths, 
which  have  on  various  occasions  led  to  partial,  but  never  to  its 
entire  removal,  imtil  I  performed  this  operation  six  years  ago. 
It  might  be  expected  that  the  arm  concerned,  in  the  event  of 
being  preserved,  must  remain  a  mere  useless  appendage  ;  but  on 
the  contrary,  experience  has  shown  that  its  strength  and  mobility 
are  sufficient  for  aU  ordinary  purposes.  There  is  now  dis- 
chai^ng  the  duties  of  a  provincial  letter-carrier,  one  of  my 
patients  who  can  lift  heavy  weights,  and  has  the  perfect  use  of 
his  arm  from  the  elbow  downwards.  Indeed,  there  is  not  only 
complete  mobility,  but  also  a  considerable  power  of  motion  at 
the  shoulder  from  the  trapeziiiSy  and  other  muscles — ^which  were 
attached  to  the  scapula — acting  through  adhesion  to  the  soft 
textures  lying  between  them  and  the  humeru& 

The  scapula  may  be  removed  either  alone  or  together  with 
the  arm.  In  the  former  case,  two  incisions  should  be  made  in 
this  form  "f",  one  extending  from  the  clavicle,  a  little  nearer  the 
sternum  than  its  connections  with  the  arenoid  process  ;  and  the 
other,  being  transverse  in  its  direction  from  the  acromion  to  the 
posterior  edge  of  the  tumour.  The  flaps  thus  formed  having  been 
dissected  from  the  subjacent  surface,  the  clavicle  is  divided  at 
the  part  where  it  is  exposed,  and  held  outwards  by  an  assistant, 
while  the  operator  cuts  through  the  articular  textures,  and 
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separates  the  muscalar  attachments^  while  another  assistant 
compresses  the  axillaiy  plexns,  with  his  hand  introduced  through 
the  wound.  The  vessels  are  then  tied,  the  cut  edges  stitched  to- 
gether, and  the  arm  supported  bj  a  sling. 

When  the  arm  also  requires  to  be  removed,  the  process  is  still 
more  simple.  Two  semilunar  incisions  should  extend  from  the 
acromion  process  downwards,  on  each  side  of  the  shoulder,  to 
the  inferior  angle  of  the  scapula ;  the  operation  in  other  respects 
being  conducted  as  in  the  former  case. 
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CHAPTER  XT. 

BONES. 

Fractures, 

The  osseous  tissue  resembles,  in  general,  the  other  vascular  parts 
of  the  system  as  to  the  healthy  and  morbid  actions  of  its 
nutritious  system,  but  is  remarkably  distinguished  by  its  power 
of  reproduction.  It  is  not  possible  to  explain  on  what  this 
difference  depends,  but  its  existence  is  of  great  consequence  in 
remedying  the  accidents  to  which  bones  are  most  exposed  by 
their  rigidity — ^viz..  Fracture. 

Bones  may  be  fractured  in  three  ways — 1.  By  external 
violence  operating  directly  upon  the  injured  part ;  2.  By  external 
violence  causing  a  strain  upon  the  bone  so  as  to  break  it,  not 
where  the  force  is  applied,  but  at  some  other  part  of  its  extent ; 
3.  By  inordinate  action  of  the  muscles.  Fractures  result  most 
frequently  from  the  first  and  second  of  these  causes,  and  very 
rarely  from  the  third.  They  occur  at  all  periods  of  life,  but  are 
more  frequently  met  with  in  particular  bones  at  one  age  than 
another.  In  children,  the  thigh  bone,  humerus,  and  clavicle  ;  in 
adults,  the  bones  of  the  leg  and  fore-arm,  the  shaft  of  the  femur, 
the  humerus,  clavicle,  and  ribs  ;  and  in  old  people,  the  neck  of 
the  femur,  are  the  bones  most  liable  to  be  broken.  Independently 
of  diseased  conditions  to  be  mentioned  afterwards,  which  render 
the  bones  more  subject  to  fracture,  it  would  appear  that  the  bones 
of  some  individuals  are  more  easily  broken  than  those  of  others. 
Fractures  may  be  transverse  or  oblique  in  respect  to  the  axis  of 
the  bone — they  may  be  single  or  comminuted — and  they  may 
be  attended  with  a  wound  exposing  the  bone,  or  without  one, 
whence  they  are  divided  into  Compound  and  Simple.     In  ex- 
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plaining  the  symptoms  and  treatment  of  fracture,  it  is  necessaiy 
to  Consider  separately  the  two  departments  of  this  last  division, 
which  is  of  great  importance. 

Simple  Fractures. 

The  symptoms  of  simple  fracture  are — 1.  Distortion  or 
change  of  shape,  owing  to  the  broken  bone  being  unable  to 
coimteract  the  displacing  tendency  of  the  snrroimding  muscles 
and  the  weight  of  the  limb  itself;  whence  are  caused  shortening 
or  retraction,  the  extent  of  which  depends  upon  the  obliquity  of 
the  fracture,  and  rotation.  2.  Diminution  or  total  loss  of  volun- 
tary motion.  3.  Preternatural  mobility  by  external  force&  4. 
Swelling  from  the  eflfusion  of  blood  by  ruptured  vessels,  and 
from  the  same  source  the  discoloration  of  ecchymosis  appearing 
some  time  after  the  accident.  5.  Pain  and  spasmodic  starting 
of  the  muscles,  owing  to  the  irritation  of  the  sharp  extremities  of 
the  bona  6.  Crepitus,  or  a  grating  sensation  when  the  limb  is 
moved,  from  the  rough  osseous  surfaces  rubbing  against  each 
other. 

When  the  extremities  of  a  broken  bone  are  allowed  to  remain 
at  rest  they  unite  together,  and  if  examined  by  a  section  after- 
wards, exhibit  a  mass  of  new  osseous  matter,  which  serves  as 
their  bond  of  union.  The  old  surgeons  believed  that  this  calltu^ 
as  it  was  called,  resulted  from  an  eflhision  poured  out  by  the 
surrounding  soft  parts,  in  consequence  of  the  irritation  of  the  in- 
jury, which  concreted  about  the  broken  bones,  and  united  them 
together.  The  great  object  of  treatment,  according  to  this  view, 
was  by  local  pressure,  to  restrain  the  efifusion  from  going  beyond 
due  bounds.  For  this  purpose  short  splints,  or  pieces  of  wood, 
pasteboard,  or  iron,  were  tightly  bandaged  to  the  limb  over  the 
injured  part  Mr.  Pott  had  the  merit  of  exposing  to  the  surgeons 
of  this  coimtry  the  impropriety  of  such  a  practice,  and  introduo* 
ing  another  more  scientific  as  well  as  practically  useful. 

Mr.  Pott  attributed  exuberance  of  the  callus  to  imperfect 
adjustment  of  the  broken  bones,  which  causing  irregularity  and 
projection  of  their  extremities,  consequently  rendered  their  union 
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large  and  clumsy.  He  therefore  insisted  upon  carefnlly  setting 
or  replacing  the  fracture,  and  in  doing  this  pointed  out  the  im- 
portance of  relaxing,  by  proper  position  of  the  limb,  those 
muscles  which  by  their  contraction  caused  or  increased  the  dis- 
tortion. Here  he  remarked  very  justly,  that  what  is  usually 
called  the  riding  or  rising  end  of  the  bone,  from  its  seeming  to 
project,  is,  with  some  few  exceptions,  really  in  its  place,  and 
appears  prominent  merely  because  the  other  is  drawn  in  an  oppo- 
site direction  by  the  muscles.  He  shewed  the  folly  as  well  as 
danger  of  attempting  to  squeeze  down  the  projection  by  local 
pressure,  and  discarded  the  short  splints  which  were  employed 
for  this  purpose.  But  in  order  to  retain  the  proper  position  after 
obtaining  it  by  due  relaxation  of  the  muscles,  and  pi-event  the 
weight  of  the  limb,  the  movements  of  the  patient,  and  the  spasms 
of  the  irritated  muscles  from  causing  displacement^  he  recom- 
mended the  use  of  splints  long  enough  to  extend  beyond  the 
joints  at  both  extremities  of  the  broken  bone. 

The  process  by  which  reunion  is  accomplished  can  seldom  be 
inspected  befor^  its  completion,  and  experiments  on  the  lower 
animals  are  not  to  be  regarded  as  affording  unexceptionable 
evidence ;  it  has  therefore  been  very  variously  explained,  and 
still  remains  in  some  points  rather  obscure.  The  following  steps 
seem  to  be  well  ascertained.  In  the  first  place,  the  parts  which 
form  the  cavity  that  encloses  the  fractured  extremities  of  the 
bone  become  thickened  and  consolidated  by  the  interstitial 
effusion  and  organization  of  lymph.  The  medullary  membrane 
undergoes  a  somewhat  similar  change,  while  the  surface  of  the 
bone  acquires  a  covering  of  gelatinous-looking  lymph.  The  sort 
of  capside  which  is  thus  formed  by  the  indurated  periosteum, 
muscles,  fat,  or  whatever  other  tissue  happens  to  be  concerned, 
gradually  becomes  firmer,  and  has  ossific  matter  deposited  in  its 
substance,  generally  in  largest  masses  where  the  periosteum  still 
adheres  to  the  bone.  The  broken  extremities  are  thus  by  degrees 
joined  together  and  rendered  immovable,  but  still  remain  unable 
to  resist  any  considerable  force  which  tends  to  separate  them. 
The  process  of  ossification  then  proceeds  inwards  from  all  the 
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enrface,  both  of  the  old  bone  and  of  that  newly  formed.  A  fibro- 
cartilaginous sort  of  mass  fills  the  cavity  that  exists  while  this  is 
going  on»  and  when  the  cure  is  completed,  the  bone,  if  divided, 
exposes  a  compact  osseous  mass»  which  in  the  course  of  time 
acquires  a  cancellated  texture,  but  has  not  the  medulhiry  canal 
perfectly  restored 

The  time  required  for  this  process  varies  with  the  size  of  the 
bone,  being  performed  most  quickly  when  it  is  smallest^  and  viee 
vena.  The  shaft  of  one  of  the  laige  bones,  such  as  the  femur  or 
tibia,  generally  acquires  rigidity  in  the  course  of  four  or  five 
weeks,  but  does  not  regain  sufficient  strength  for  supporting  the 
body  or  performing  locomotion  until  several  weeks  afterwards ; 
and,  so  &r  as  can  be  judged  firom  the  opportunities  of  observar 
tion  occasionally  afforded,  is  not  completely  ossified  at  the 
fractured  part  before  the  lapse  of  several  months*  The  age,  con- 
stitution, and  peculiar  circumstances  of  the  patient  also  cause 
variations  in  the  process  of  cure.  It  is  most  speedy  in  youth 
and  healtL  In  pr^nancy  it  is  alleged  to  be  performed  in 
general  with  less  energy  than  usuaL  Sest  of  the  limb  promotes 
it»  and  motion  not  only  retards,  but  if  considerable  or  loog-con- 
tinned,  altogether  prevents  it ;  in  which  case  the  substance  that 
ought  to  have  formed  the  new  bone  acquires  the  appearance  and 
properties  of  ligament^  so  as  to  render  the  Umb  flexible,  and  con- 
stitute what  is  caUed  an  artificial  joint,  the  different  kinds  and 
treatment  of  which  will  be  more  particularly  considered  aftei^ 
wards. 

In  treating  fractures^  it  is  of  great  consequence  to  set  or 
replace  the  extremities  of  the  bone  as  soon  as  possible  after  the 
injury  is  sustained,  in  order  to  prevent  the  bad  effects  of  their 
continued  irritation,  to  effect  the  adjustment  before  it  is  impeded 
by  swelling  of  the  limb  or  thickening  of  the  parts  which  surround 
the  bones,  and  to  avoid  disturbing  the  process  of  reunion  by 
altering  the  position  of  the  broken  surfieuses  at  a  later  period. 
When  swelling  and  tension  are  actually  present^  it  is  sometimes 
thought  proper  to  delay  the  adjustment  until  these  symptoms 
are  subdued  by  leeches  and  fomentations ;  but  as  such  means  can 
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have  little  eflfect  while  the  cause  of  irritation  continues  in 
operation,  it  is  always  better  to  reduce  the  bones  into  their 
proper  situation  as  soon  as  possible,  and  then  keep  the  limb 
steady  by  means  of  splints.  The  best  material  for  splints  is 
thick  pasteboard,  or  thin  wood  split  longitudinally  into  narrow 
portions,  and  covered  with  leather.  They  should  be  long  enough 
to  extend  beyond  both  ends  of  the  fractured  bones,  and  broad 
enough  to  equal  the  diameter  of  the  limb.  Those  of  the  former 
kind  must  be  well  softened  by  immersion  in  hot  water,  or  being 
thoroughly  moistened  with  it,  and  then  padded  with  carded  tow, 
lint,  or  flannel.  There  are  usually  required  two  splints,  one  for 
each  side  of  the  limb,  and  the  best  bandages  for  retaining  them 
are  the  looped  bandage,  the  tailed  bandage,  and  the  common 
roller.  The  first  of  these  consists  of  narrow  strips  of  calico,  about 
an  inch  and  a  half  broad,  and  long  enough  when  folded  double 
to  pass  round  the  limb  with  a  few  inches  of  excess  ;  one  of  the 
ends  is  then  drawn  through  the  loop  and  tied  to  the  other.  The 
number  of  pieces  thus  applied  varies  with  the  length  of  the  limb, 
as  there  ought  not  to  be  more  than  three  inches  between  them. 
This  bandage  is  useful  when  the  degree  of  tightness  requires  to 
be  occasionally  altered,  and  the  limb  cannot  be  moved  without 
disadvantage.  The  tailed  bandage  consists  of  a  common  roUer, 
divided  into  pieces  long  enough  to  encircle  the  limb  somewhat 
obliquely,  and  cross  over  far  enough  to  keep  their  hold.  Six, 
eight,  ten,  or  whatever  number  of  these  the  length  of  the  limb 
requires,  are  placed  transversely  under  it,  so  that  each  overlaps 
the  one  above  it  about  two-thirds.  The  lowest  one  is  then  drawn 
tightly  round  the  limb,  and  while  its  ends  are  still  held  by  the 
surgeon  or  his  assistant^  the  one  next  above  is  applied  in  the 
same  manner,  so  as  to  secure  the  former,  and  so  on  until  the 
whole  are  thus  disposed  of.  This  bandage  effects  a  very  equable 
pressure,  and  can  be  changed  without  disturbing  the  limb ;  but 
it  does  not  admit  of  partial  relaxation  or  tightening.  The  common 
roller  is  the  simplest  and  easiest  of  all  the  means  for  the  purpose, 
but  can  be  only  used  where  the  limb  may  be  moved  without  any 
inconvenience.    There  are  various  contrivances  for  assisting  the 
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splints  and  bandages  in  preserving  the  proper  position  ;  but  they 
will  be  best  explained  along  with  the  particular  circumstances 
requiring  them.  Another  method  of  treating  fractures  has  of  late 
years  been  introduced,  though  there  seems  great  reason  to  question 
its  superiority  over  that  previously  in  use.  It  consists  in  closely 
enveloping  the  injured  limb  with  pasteboard  and  bandages, 
covered  with  starch.  Some  practitioners  apply  this  immovable 
apparatus^  as  it  has  been  called,  immediately  after  the  receipt  of 
the  injuiy,  but  others  wait  a  few  days  imtil  the  tension  and 
engorgement  of  the  limb  subsida  The  great  advantage  contended 
for  is  the  alHidgment  of  confinement^  since  the  patient^  so  soon 
as  the  bandages  become  dry  and  firm,  may  quit  his  bed  without 
danger  of  displacing  the  broken  surfeu^es.  On  the  otiier  hand,  it 
may  be  stated,  that  the  process  of  dressing  is  not  only  tedious 
and  requiring  great  nicety  in  its  execution,  but,  unless  he  be 
carofully  watched,  must  expose  the  patient  to  the  risk  of  various 
bad  consequences,  from  alterations  in  the  sisse  of  the  limb  occur- 
ring subsequently  to  its  adjustment  On  the  latter  account; 
especially,  this  mode  of  treatment  seems  most  suitable  in  hospital 
practice ;  and  here,  again,  as  the  patients  have  no  object  but  a 
speedy  recovery,  there  does  not  appear  to  be  any  benefit  derived 
fix>m  treating  them  propped  up  in  chairs,  or  moving  about  on 
crutches,  instead  of  being  allowed  to  lie  quietly  in  their  beds. 

Compound  Fradures, 

The  wound  which  constitutes  the  distinguishing  character  of 
compound  fractures  occasions  a  most  important  difference  in 
respect  to  the  danger  and  diificully  of  euro  attending  them. 
Thero  is  apt  to  proceed  from  this  source  violent  inflammation 
with  fever,  terminating  in  profuse  suppuration  or  gangrone,  or 
death  without  any  romarkable  local  change,  merely  from  the 
effects  of  constitutional  dbturbance.  These  consequences  used 
to  be  ascribed  to  the  admission  of  air,  but  aro  now  referred  with 
more  reason  to  the  inflammation  of  an  extensive  wound  impli- 
cating important  and  irritable  tissues ;  for  unless  the  orifice  of 
the  cavity  heals  by  the  first  intention,  its  surface  must  necessarily 


180  PRINCIPLES  OF  SURGERY. 

inflame  as  the  first  step  to  granulation.  The  great  object  in 
treating  such  injuries  is  consequently  to  obtain  immediate  union, 
and  thus  convert  them  into  simple  fractures. 

If  the  bone  projects  through  the  wound,  a  portion  ought  to 
be  removed  from  its  extremity  by  the  saw  or  pliers,  sufficient  for 
allowing  it  to  be  easily  replaced.  To  prevent  irritation,  which  is 
so  adverse  to  adhesion,  the  bones  ought  to  be  carefully  set  as 
soon  as  possible ;  and  to  keep  down  inflammatory  action,  cloths 
wet  with  cold  water  should  be  assiduously  applied,  until  there  is 
no  longer  any  fear  of  it,  or  until  it  actually  commences.  With 
the  same  view,  the  patient  must  be  confined  to  the  most  strict 
antiphlogistic  regimen ;  and  if  inflammation  comes  on,  fomenta- 
tions and  poultices  should  be  substituted  for  the  cold  applications. 
Bleeding  is  to  be  used  with  great  caution,  since  the  patient^  if  he 
survives  the  immediate  danger,  will  have  to  support  a  copious 
and  profuse  suppuration ;  and  those  means  which  subdue  violent 
action  without  permanently  weakening  the  system  ought  to  be 
preferred.  So  soon  as  the  inflammatory  tension  begins  to  sub- 
side, the  relaxing  applications  must  be  changed  for  those  of  a 
stimulating  and  astringent  kind.  The  lotions  of  acetate  of  lead, 
sulphate  of  zinc,  etc.,  are  the  best  adapted  for  this  purpose 
Counter-openings,  if  required,  should  be  made  to  afford  the 
matter  free  vent,  and  pressure  must  be  carefully  effected  by  com- 
presses and  bandages,  while  the  most  unceasing  attention  is 
bestowed  on  the  preservation  of  proper  position  and  perfect  rest 
The  patient's  strength  requires  of  course  to  be  supported  by 
nourishing  food.  Pieces  of  bone  occasionally  become  detached 
during  the  cure,  and  delay  or  prevent  it ;  they  ought  therefore 
to  be  diligently  searched  for  and  extracted. 

When  the  injury  is  so  severe  as  to  preclude  the  possibility  of 
recovery,  amputation  must  be  performed.  The  circumstances  to 
be  taken  into  account  in  determining  on  this  proceeding  are^- 
1.  The  state  of  the  soft  parts ;  2.  That  of  the  blood-vessels  and 
nerves  ;  3.  That  of  the  bones ;  4.  That  of  the  patient's  constitu- 
tion ;  5.  That  of  the  means  for  proper  treatment  It  is  possible 
that  any  one  of  these  circumstances  may  be  so  unfavourable  as 
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to  rendOT  the  measure  in  question  neceBsaiy,  but  it  more  fre- 
quently happens  that  the  surgeon  is  influenced  by  several  or 
all  of  them  in  deciding  on  the  operation.  It  will,  of  course, 
always  be  desirable  to  save  the  limb,  but  even  when  the  circum- 
stances of  the  injury  seem  favourable  for  attempting  this,  if 
there  is  a  want  of  proper  attendance  or  other  requisites  for  suo- 
cesSy  amputation  should  be  decidedly  preferred  to  endangering 
the  patient's  life. 

Particular  Fructwres. 

Hcmds  and  Feet, — ^The  phalanges  of  the  fingers  and  toes, 
owing  to  their  shortness  and  mobility,  are  little  subject  to 
fracture.  The  injury,  when  it  does  occur,  is  readily  recognised, 
and  easily  treated  by  means  of  a  narrow  wooden  splint,  padded 
with  lint^  and  supported  by  a  roller.  In  treating  fracture  of  the 
proximal  phalanx  of  the  fingers,  it  is  difficult  to  keep  the  bone 
straight  in  the  extended  position,  owing  to  the  effect  of  the 
flexors  in  drawing  the  broken  ends  downwards,  and  it  will  be 
found  more  convenient  to  fill  the  hollow  of  the  hand  with  tow  or 
some  other  soft  material,  and  then  bind  down  the  fingers  upon  it 
The  metacarpal  and  metatarsal  bones  are  more  frequently  broken, 
when  there  is  little  displacement,  but  considerable  swelling,  pain, 
and  crepitus,  with  preternatural  mobility  of  the  corresponding 
finger  or  toe.  A  compress  of  tow,  supported  by  a  roller,  pre* 
vents  motion  of  the  fractured  extremities,  which  is  all  that  the 
case  requires. 

Bones  of  the  Leg. — ^The  fibula  is  apt  to  be  fractured  by  twists 
of  the  foot  outwards,  and  usually  gives  way  frx}m  about  an  inch 
to  an  inch  and  a  half  above  its  inferior  extremity.  The  eversiou 
of  the  foot,  and  its  mobility  in  a  lateral  direction,  with  the  pain 
and  crepitus  caused  by  the  broken  surfaces,  render  the  injury 
very  distinct  The  best  mode  of  treatment  is  that  devised  by 
M.  Dupuytren.  It  consists  in  placing  on  the  inner  side  of  the 
1^  a  thick  cushion,  to  which,  after  having  been  secured  in  its 
place  by  means  of  a  roller,  a  wooden  spUnt^  long  enough  to 
extend  beyond  both  the  foot  and  the  knee,  is  fastened ;  and  then 
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applying  a  bandage  at  each  extremity  of  the  splint,  so  as  to  draw 
the  foot  and  upper  end  of  the  tibia  towards  it,  and  thus  efifectu- 
ally  counteracting  the  distortion  which  is  caused  by  the  weight 
of  the  limb,  and  the  action  of  the  peroneal  muscles.  Sometimes 
along  with  this  fracture  the  foot  is  found  displaced  not  to  the 
side  but  backwards,  in  which  case  the  heel  is  remarkably  elon- 
gated and  the  instep  shortened.  After  the  parts  have  been 
adjusted  by  suitable  extension  and  pressure  the  same  apparatus 
is  to  be  used,  with  this  difference,  that  the  cushion  and  splint 
are  placed  in  front  Dupuytren  directed  them  to  be  placed  be- 
hind, but  I  have  not  been  able  to  attain  the  object  desired  in 
this  way.  The  lower  end  of  the  splint  should  have  the  form  of 
a  horse-shoe,  so  as  to  embrace  the  instep.  When  the  fibula  is 
fractured  higher  up,  the  cause  is  generally  direct  violence,  and 
the  symptoms  are  so  obscure,  that^  unless  the  examination  be 
instituted  early,  before  swelling  comes  on,  it  is  difficult  to  decide 
whether  the  bone  is  broken  or  not.  The  treatment  requires 
merely  a  roller  applied  from  the  toes  upwards,  to  prevent  motion. 

The  tibia  is  occasionally  fractured,  while  the  fibula  remains 
entire,  generally  in  consequence  of  falling  from  a  height  on  the 
heel,  and  gives  way  most  frequently  a  few  inches  from  the  lower 
end.  There  is  usually  not  much  displacement,  but  great  pain, 
and  complete  loss  of  power  over  the  leg.  The  treatment  is  easily 
conducted,  since  it  requires  merely  the  use  of  means  for  prevent- 
ing motion ;  and  a  couple  of  pasteboard  or  leather  splints,  secured 
by  the  looped  bandage,  so  that  they  may  be  relaxed  or  tightened 
according  to  the  degree  of  swelling,  will  be  found  sufficient  for 
the  purpose,  the  limb  being  laid  on  its  outer  side,  with  the  knee 
bent 

The  tibia  and  fibula  are  very  often  broken  together.  The 
fracture  is  generally  oblique,  and  seated  about  the  middle,  or 
towards  the  lower  third  of  the  limb.  The  two  bones  seldom  give 
way  opposite  to  each  other,  and  frequently  do  so  at  the  distance 
of  several  inches.  The  accident  sometimes  results  from  direct 
violence,  but  more  usually  is  caused  by  strains  on  the  shafts  of 
the  bones,  &om  twists  or  falls.    There  being  in  this  case  no  longer 
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any  resistance  to  the  distorting  tendency  of  the  weight  of  the 
limb  and  the  retraction  of  its  muscles,  there  is  always  much 
evendon  of  the  foot  and  bending  of  the  1^,  the  upper  extremity 
of  the  tibia  pressing  upon  the  skin,  or  projecting  through  it  owing 
to  the  lower  one  being  pulled  upwards  and  backwards  by  the 
gastrocnufmi  muscles. 

Various  methods  are  followed  in  treating  this  common  and 
important  fracture.  It  is  evident  that  the  extended  position  is 
objectionable,  fiom  not  affording  any  relaxation  to  the  muscles 
which  produce  the  distortion,  and  that,  therefore,  the  knee  ought, 
if  possible,  to  be  bent  This  may  be  done  either  by  simply 
laying  the  limb  on  its  outer  side,  properly  supported  with  splints, 
or  by  placing  it  on  a  double  inclined  plane.  It  will  be  fbimd 
that,  owing  to  peculiarities  in  the  seat  and  direction  of  the 
fracture,  the  extremities  are  retained  in  apposition  more  easily, 
sometimes  by  one  of  these  modes,  sometimes  by  the  other.  When 
the  fracture  occurs  very  near  the  knee,  the  upper  fragment 
becomes  subject  to  the  action  of  the  extensors  of  the  knee,  and 
the  straight  position,  consequently,  is  required  to  keep  the  broken 
sm&cesin  contact 

The  patella  is  occasionally  fractured,  both  by  the  direct  effect 
of  external  yiolence,  and  also,  as  it  appears,  by  inordinate  con- 
traction of  the  muscles  attached  to  it  In  the  former  case,  which 
is  more  rare  than  the  other,  the  fracture  is  generally  comminuted, 
and  sometimes  longitudinal  In  the  latter,  it  is  always  transverse, 
and  aUows  the  two  portions  to  be  widely  separated,  so  that  the 
condyles  of  the  femur  can  be  felt  between  them.  The  nature  of 
the  injury  is  consequently  very  obvious,  and  is  still  frirther 
indicated  by  the  complete  loss  of  power  over  the  joint  which 
attends  it  When  the  fracture  is  longitudinal  or  comminuted,  it 
is  distinguished  by  pain,  mobility  of  the  fragments,  and  crepitus. 

Beunion  of  the  transverse  fracture  is  opposed  by  the  following 
circumstances : — 1.  The  difficulty  of  approximating  the  broken 
surfiEu^es,  and  keeping  them  steady.  2.  The  presence  of  the  fluid 
of  the  joint,  which  is  secreted  in  increased  quantity,  owing  to  the 
irritation  of  the  injury.    3.  The  want  of  vascular  parts  to  assist 
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in  forming  the  new  bone.  Osseous  union  consequently  seldom, 
or  almost  never,  takes  place  ;  and  there  is  formed  merely  a  sort 
of  ligamentous  connection,  varying  from  a  few  lines  to  several 
inches  in  extent  The  treatment  ought  always  to  be  conducted, 
however,  as  if  a  complete  cure  were  practicable,  so  that  the 
flexible  medium  of  connection  may  be  rendered  as  short  as 
possibla  With  this  view,  the  limb  ought  to  be  laid  out  not  only 
straight,  but  also  somewhat  elevated  by  a  pillow,  to  relax  the 
pelvic  extremity  of  the  rectus  muscle.  A  wooden  splint  having 
been  placed  under  the  knee,  a  single  circular  turn  of  a  roller 
should  be  applied  above,  and  another  below,  the  portions  of  the 
bone,  the  broken  surfaces  of  which  may  then  be  drawn  very 
nearly  into  contact  by  tying  two  longitudinal  bands  introduced 
under  the  circular  ones,  alongside  of  the  patella.  A  more 
effectual  apparatus  consists  of  two  pieces  of  leather,  three  or 
four  inches  broad,  and  long  enough  to  surround  the  limb  above 
and  below  the  patella ;  they  are  provided  with  straps  and  buckles 
for  rendering  them  tight  and  drawing  them  together,  and  their 
respective  edges  are  cut  out  in  front  to  receive  the  bona  Some 
discutient  lotion  to  promote  absorption  of  the  eflPased  fluid  may 
be  employed  if  necessary. 

When  the  fracture  is  longitudinal,  little  or  no  displacement 
occurs ;  and  all  the  treatment  required  consists  of  lateral  com- 
presses with  a  bandaga  In  this  fracture  the  union  is  osseous, 
because  most  of  the  adverse  circumstances  which  operate  against 
bony  union  in  the  former  case  are  absent. 

The  thigh-bone,  notwithstanding  its  great  strength,  is  veiy 
frequently  broken,  sometimes  by  direct  violence,  but  more 
commonly  by  the  strain  which  happens  in  falling,  particularly 
on  the  sida  In  adults,  it  usually  gives  way  at  the  lower  third  ; 
in  children,  at  or  above  the  middle ;  and  in  old  people,  at  the 
neck  or  trochanters.  When  the  shaft  is  broken,  the  symptoms 
are  those  generally  characteristic  of  fracture,  and,  in  particular, 
more  or  less  shortening  of  the  thigh,  according  to  the  degree  of 
obliquity  of  the  surfaces  of  the  bones,  the  lower  extremity  being 
almost  always  drawn  up  behind  the  superior  one,  together  with 


BOKSS.  185 

rotation  of  the  foot  ontwaids,  owing  to  the  weight  of  the  limb. 
The  only  cases  in  which  I  have  found  the  lower  end  anterior  to 
the  upper  one,  happened  from  direct  violence. 

As  the  thigh  is  covered  before  as  well  as  behind  with  muscles, 
which  extend  beyond  both  the  joints  at  its  extremities,  and  are 
nearly  equal  in  strength,  it  is  obvious  that  no  position  can  have 
the  effect,  as  in  the  1^  of  relaxing  them  on  one  side  without 
stretching  them  on  the  other.  Various  mechanical  contrivances^ 
therefor^  have  been  invented  for  permanently  extending  the  limb, 
of  which  the  long  splint  of  Desault  Sbi  surpasses  all  the  others  in 
simplicity  and  efficiency*  It  is  merely  a  board  about  four  inches 
in  breadth,  long  enough  to  extend  from  the  false  ribs  a  few  inches 
beyond  the  sole  of  the  foot,  and  having  at  each  end  two  holes  for 
the  attachment  of  bandages.  The  patient's  bed  having  been 
prepared,  by  being  rendered  smooth  and  firm,  his  limb  is  extended 
until  it  corresponds  in  length  and  direction  with  the  sound  one ; 
then  a  pasteboard  splint,  properly  softened  and  padded,  is  applied 
on  the  inner  side  of  the  thigh,  extending  fiom  the  perineum  to 
beyond  the  knee,  and  another  on  the  outer  side,  reaching  from 
the  trodumter  major  as  far  down  as  the  former.  These  splints 
being  secured  by  four  or  five  looped  bandages,  the  board,  wrapped 
in  a  sheet  or  tablecloth,  of  which  enough  should  be  left  to  sur- 
round the  thigh,  is  placed  alongside  the  limb,  and  a  handker- 
chief passed  under  the  perineum  is  tied  to  its  upper  end,  while 
the  foot  is  secured  to  the  lower  on&  The  unfolded  part  of  the 
wrapper  which  lies  under  the  limb  is  then  brought  over,  and 
£EU9tened  to  the  splint,  a  handkerchief  at  the  same  time  being  tied 
round  the  patient's  body  to  prevent  any  lateral  displacement  of 
the  apparatus 

I  have  long  been  satisfied  that  the  long  splint  proves  useful 
not  by  effecting  extension,  but  simply  by  preventing  motion  in  all 
the  joints  of  the  limlx  For  it  is  well  known  that  perfect  quiet 
can  be  obtained  only  in  this  way,  and  also  that  putting  a  muscle 
on  the  stretch  would  be  the  most  certain  means  of  exciting  its 
contractile  tendency.  If  the  fractured  surfaces  are  placed  in 
proper  position,  and  supported  by  lateral  splints,  nothing  more 
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will  be  required  but  the  prevention  of  movement,  while  the 
strongest  extending  force  will  prove  inadequate  to  correct  any 
defect  of  the  original  adjustment 

The  plan  of  treatment  recommended  by  Mr.  Pott,  which  was 
to  lay  the  limb  on  its  outer  side  with  the  knee  bent^  and  merely 
apply  two  pasteboard  splints  to  prevent  the  ends  of  the  bones 
fix)m  moving,  is  very  objectionable.  It  does  not  afford  sufBicient 
rest,  and  renders  a  permanent  eversion  of  the  limb  almost  unavoid- 
able, from  the  patient  turning  on  his  back  during  the  cure,  and 
thus  causing  the  bones  to  unite  in  such  a  manner  as  to  produce 
this  effect.  The  double  inclined  plane,  of  various  forms  and 
materials,  is  much  used,  and  has  the  sanction  of  high  authority. 
It  is  alleged  to  relax  the  muscles  by  a  bent  position  of  the  joints^ 
without  occasioning  the  inconvenience  last  mentioned,  and  also 
to  effect  extension  by  the  weight  of  the  body,  which  is,  as  it 
were,  suspended  from  the  injured  thigh.  But,  as  has  been  already 
observed,  the  muscles  are  equally  tense  when  the  joints  of  both 
the  knee  and  hip  are  bent,  as  when  they  are  extended ;  and 
extension  could  hardly  be  obtained  by  suspending  the  body  from 
the  knee,  without  causing  injurious  and  insufferable  pressure  on 
the  poplitefid  vessela  The  upper  portion  of  the  bone,  too,  must 
be  influenced  by  every  motion  of  the  patient's  body,  and  accor- 
dingly the  worst  cases  of  retracted  and  un-united  femur  are  met 
with  in  persons  treated  by  means  of  the  inclined  plane,  by  sur- 
geons whose  known  reputation  precludes  the  objection  that  the 
machine  might  have  been  carelessly  or  unskilfully  employed. 
Even  granting  that  its  efficiency  were  equal  to  that  of  the  long 
splint,  the  simplicity  and  facility  of  procuring  the  latter  apparatus 
would  render  it  preferabla  Particular  circumstances,  however, 
occasionally  occur,  which  render  the  inclined  plane  preferable, 
such  as  the  existence  of  a  wound,  or  rigidity  of  the  knee-joint  from 
previous  disease,  or  peculiarities  in  the  direction  of  the  broken 
surfaces,  and  therefore  every  surgeon  ought  to  be  provided  with  it 

The  thigh-bone  is  occasionally  fractured  through  one  or  other 
of  the  condyles  into  the  knee  joint,  in  which  case  the  best  treat- 
ment consists  in  placing  the  limb  straight^  in  order  that  the 
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head  of  the  tibia  may  by  its  pressure  assist  in  keeping  the 
condyles  even,  and  applying  lateral  compiesses  with  a  bandaga 

The  thigh-bone  is  much  more  frequently  fractured  through 
the  trochanteis  and  neck,  in  consequence,  generally,  of  Mis  on 
the  sida  In  persons  beyond  the  age  of  sixty,  the  neck  is  broken 
by  a  slight  degree  of  force,  and  may  give  way  alone ;  but  it  often 
happens  also  that  the  trochanters  are  split,  while  the  neck  remains 
entire,  and  is  driven  into  the  thick  mass  of  bone  at  its  root  like 
a  wedge.  The  symptoms  of  fracture  in  both  of  these  situations 
are  pretty  much  the  same ;  the  limb  is  shortened  from  one  to 
two  inches,  the  toes  are  everted  by  the  weight  of  the  limb,  and 
by  the  action  of  the  muscles  which  perform  rotation  outwards^ 
as  their  attachments  to  the  iroAoenUr  major  remain,  while  the 
usual  resistance  to  their  operation  is  removed  by  the  fracture. 
When  rotation  is  performed,  the  troelumUT  major  may  be  felt 
moving  as  if  on  its  own  axis>  instead  of  describing  the  arc  of  a 
circle,  as  it  does  when  the  neck  is  entire ;  the  shortening  of  the 
limb  readily  yields  to  moderate  extension,  and  returns  when  it  is 
discontinued,  during  which  movements  an  obscure  crepitus  is 
generally  perceived 

It  would  appear  from  some  cases  that  if  the  fracture  splits 
the  trochanters,  so  as  to  detach  the  smaller  one  from  the  shafts 
and  also  the  posterior  part  of  the  greater,  to  which  the  muscles 
that  perform  rotation  outwards  are  attached,  leaving  the  anterior 
portion  of  the  process  which  receives  the  insertion  of  the  gluksm 
m^iw  connected  with  the  body  of  the  bone,  the  eversion  of  the 
limb  is  prevented,  and  the  toes  are  turned  inwards^  but  in  other 
respects  the  symptoms  are  the  same. 

The  discrimination  between  fracture  of  the  neck  alone,  and 
that  extending  through  the  trochanters,  is  not  easily  accomplished 
with  accuracy.  When  the  patient  is  not  very  old,  when  the  short- 
ening of  the  limb  is  considerable,  and  when  the  trochanter  feels, 
on  examination,  larger  than  usual,  it  may  be  suspected  that  the 
injury  is  not  confined  to  the  neck  of  the  bona  This  distinction  is 
of  little  consequence,  except  in  respect  to  the  prognosis^  since  the 
treatm^t  proper  for  both  accidents  is  the  same ;  but  recovery 
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is  much  more  readily  accomplished  when  the  fracture  is  through 
the  trochanters,  than  when  it  is  confined  to  the  neck.  In  the 
latter  case,  most  surgeons  in  this  country  believe  that  osseous 
union  is  impossible,  unless  the  reflected  ligament,  or  fibrous 
covering  of  the  neck,  which  is  continuous  with  the  capsule  of 
the  joint,  remains  entire.  There  is  no  doubt  that  the  surfaces 
of  the  bones  are  very  apt  either  to  continue  quite  separate,  or  to 
be  united  by  a  flexible  fibrous  medium.  But  none  of  the  argu- 
ments which  have  been  adduced  to  prove  the  impossibility  of 
osseous  junction  seem  to  be  conclusive  ;  and  though  the  small 
extent  and  mobility  of  the  broken  surfaces,  the  absence  of 
vascular  tissues  surrounding  the  fracture,  and  perhaps  also  the 
presence  of  the  synovial  fluid,  may  render  the  cure  veiy  difficult, 
it  ought  still  to  be  regarded  as  a  possible  occurrence.  An  attempt, 
therefore,  to  unite  the  fracture  ought  always  to  be  made,  and  if 
it  fails,  the  patient  will  at  least  have  no  ground  to  reflect  on  the 
careless  treatment  of  his  attendant  The  long  splint  affords  the 
most  effectual  means  of  preserving  the  proper  position,  but  has 
been  objected  to  on  the  ground  that  the  pressure  on  the  instep 
of  the  foot  which  its  use  may  occasion  is  very  apt  to  cause  mor- 
tification in  the  old  people  who  are  subject  to  the  accident  As 
extension  is  not  required,  there  should  be  little  risk  of  this  dis- 
agreeable effect ;  but  if  it  were  to  appear,  the  limb  ought  to  be 
immediately  freed  from  all  restraint,  and  simply  laid  over  a  large 
pillow  or  folded  bolster,  which  will  tend  to  prevent  displacement 
of  the  fractured  surfaces.  A  fibrous  connection  will  then  be 
gradually  formed,  with  more  or  less  shortening  of  the  thigh  ;  and 
as  strength  returns,  the  patient  should,  by  cold  affusion,  and 
gentle  exercise,  endeavour  to  regain  the  use  of  the  limb.  In 
process  of  time  he  becomes  able  to  walk  with  the  assistance  of  a 
staff  and  high-heeled  shoa  In  fracture  through  the  trochanters 
osseous  reunion  is  certainly  and  readily  accomplished,  provided 
the  limb  be  kept  steady  in  a  proper  position  ;  and,  judging  from 
my  own  experience,  I  should  say,  that  the  long  splint  may 
always  be  safely  employed  for  tliis  purpose,  since  it  is  required 
merely  to  prevent  motion  of  the  limb. 
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Of  the  bones  of  the  fore-arm  the  radios  is  most  liable  to  be 
fractured,  and  generally  gives  way  about  an  inch  above  the  wrist 
The  accident  is  usually  occasioned  by  falls  on  the  palm  of  the 
hand.  It  is  recognised  by  the  ordinary  characters  of  fracture, 
and  is  often  rendered  very  obvious  by  the  hand  being  bent  in- 
wardSy  owing  to  the  pronator  radii  qiiadratus  drawing  the  broken 
extremities  of  the  bone  towards  the  ulna ;  or  by  the  distal  end 
of  the  radius  being  driven  backwards  so  as  to  make  the  proximal 
one  project  under  the  integuments  of  the  wrist  When  there  is 
little  distortion  the  treatment  requires  merely  the  prevention  of 
motion ;  and  this  is  easily  effected  by  applying  a  couple  of  splints 
and  a  bandage,  which  may  be  a  simple  roller,  as  it  can  be  readily 
changed  without  deranging  the  fracture.  When  the  hand  is  in- 
verted, it  has  been  thought  necessary  to  use  some  counteracting 
power  on  the  same  principle  as  for  £ractured  fibula ;  but  it  is 
found  sufficient  to  apply  a  couple  of  wooden  splints  narrower 
than  the  width  of  the  arm,  and  long  enough  to  reach  from  the 
elbow  to  the  fingers,  and  thus  have  such  a  purchase  on  the  hand 
as  may  prevent  its  inversion  by  the  action  of  the  muscles. 

The  shaft  of  the  ulna  also  is  occasionally  broken  alone,  but 
not  nearly  so  frequently  as  the  radius.  The  cause  is  violence 
acting  directly  on  the  injured  part  There  is  generally  little 
displacement ;  and  the  treatment  is  consequently  very  easy,  re- 
quiring merely  splints  and  a  bandaga 

The  olecranon  is  sometimes  broken  fiom  the  shaft  of  the 
bone  by  falls  on  the  elbow.  When  the  tough  ligamentous 
covering  of  the  process  remains  entire,  the  fragment  suffers  no 
displacement,  and  its  lateral  mobOity  is  the  only  indication  of 
the  fracture,  in  addition  to  pain,  swelling,  and  crepitus.  But 
when  this  fibrous  connection  is  ruptured,  the  triceps  pulls  up 
the  detached  olecranon  to  the  distance  of  an  inch  or  more  from 
its  proper  place.  This  fitu^ture,  in  several  important  respects, 
resembles  that  of  the  patella  and  neck  of  the  femur ;  and,  ac- 
cordingly, like  them,  is  repaired  by  a  fibro-cartilaginous  medium 
instead  of  bone.  With  proper  care,  however,  the  broken  sur- 
faces may  be  kept  so  near  each  other,  that  no  inconvenience  is 
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experienced  on  this  account  The  treatment  obviously  requires 
that  the  limb  should  be  extended,  and  this  is  best  done  by  plac- 
ing a  splint  on  the  fore-part  of  the  limb,  a  figure  of  8  bandage 
having  been  previously  applied,  so  as  to  retain  the  fragment  in 
its  proper  positioa 

Both  the  bones  of  the  fore-arm  are  sometimes  broken  to- 
gether, but  this  is  a  rare  occurrence,  and  happens  either  from 
falls  on  the  hand  or  blows  on  the  arm.  The  accident  is  readily 
recognised,  and  easily  treated  through  means  of  a  couple  of 
splints,  supported  by  a  roller  ;  and  if  the  patient  is  thin,  a  lon- 
gitudinal compress  placed  between  the  radius  and  ulna  on  both 
sides  of  the  limb. 

The  humerus  is  very  liable  to  fracture  in  almost  every  part 
of  its  extent ;  and  in  respect  to  the  diagnosis  and  treatment,  it 
is  necessary  to  consider  the  accident  as  occurring  through  the 
shaft, — through  the  neck, — and  through  the  condyles. 

The  shaft  is  broken  most  frequently  about  its  middle,  be- 
tween the  attachments  of  the  deltoid  and  braehicBus  irUemus 
muscles.  The  fracture  is  usually  transverse,  and  very  readily 
recognised  by  the  flexibility  of  the  limb  at  the  injured  part.  It 
is  caused  by  falls,  blows,  and  inordinate  actions  of  the  muscles, 
as  in  throwing  a  stona  The  treatment  consists  in  applying 
splints  on  the  inner  and  outer  sides  of  the  arm,  extending  from 
the  axilla  and  acromion  process  to  the  olecranon,  supported  by  a 
bandage,  which  may  be  a  simple  roller,  or,  if  there  is  much 
swelling,  of  the  looped  kind  ;  the  elbow  ought  to  be  bent  at  a 
right  angle,  to  relax  the  muscles  equally,  and  supported  in  a 
sling,  if  the  patient  is  kept  out  of  bed.  When  the  fracture  is 
seated  above  the  insertion  of  the  deltoid,  the  lower  extremity  is 
apt  to  be  drawn  so  forcibly  upwards  as  not  to  admit  of  being 
secured  by  the  means  which  have  been  mentioned  In  this 
case  the  patient  must  lie  in  bed,  with  the  arm  separated  from 
the  side  so  as  to  relax  the  deltoid,  while  it  is  supported  by  the 
splints  usually  required. 

The  humerus  may  be  fractured  at  its  lower  extremity  either 
obliquely  or  transversely,  so  as  to  detach  one  or  both  of  its 
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condyles.  Such  accidents  are  generally  caused  by  {bUb  on  the 
hand  or  elbow,  and  though  they  not  unfirequently  occur  in 
adults,  are  particularly  common  in  children,  and  very  apt  to  be 
mistaken  for  dislocation  of  the  fore-arm  backwards.  The  trans- 
verse fracture  may  be  distinguished  by  the  deformity  disappear- 
ing on  slight  extension,  and  returning  when  the  limb  is  left  to 
itself,  but  is  best  detected  by  extending  and  bending  the  fore- 
arm alternately  while  one  hand  embraces  the  elbow.  The 
oblique  firacture  is  easily  recognised  if  the  external  and  internal 
tuberosities  be  pressed  backwards  and  forwards  with  the  two 
hauda  The  treatment  of  this  injury  is  extremely  simple,  re- 
quiring merely  compresses  of  tow  before  and  behind,  and  a 
figure  of  8  bandage  applied  while  the  bones  are  carefully  held 
in  the  proper  position,  the  elbow-joint  being  afterwards  kept  at 
a  right  angla  But  the  consequences  of  mistaking  the  nature  of 
the  case,  and  leaving  the  limb  unsupported  after  extension  has 
temporarily  restored  it  to  proper  shape,  are  most  distressing,  the 
arm  being  always  deformed,  and  generally  stiff 

When  the  fracture  occurs  above  the  attachments  of  the  peC' 
taraiis  major  and  loHsrimus  doni,  it  is  said  to  be  in  the  neck  of 
the  humema  In  this  case  the  muscles  just  mentioned  draw 
the  lower  portion  of  the  bone  towards  the  side,  while  the  mpm- 
gpinatus  and  other  muscles  inserted  into  the  tuberosities  cause 
the  upper  fira^ent  to  project  forwards  and  rather  outwards. 
This  accident  happens  from  falls  on  the  shoulder,  and  is  easily 
recognised  by  placing  one  hand  in  the  axi^  while  the  other 
subjects  the  humerus  alternately  to  abduction  and  adduction. 
The  treatment  requires  a  compress  in  the  axilla  to  counteract 
the  effect  of  the  pedaralia  major  and  loHssimw  dorsi,  with  a 
spica  bandage  to  restrain  the  upper  extremity  of  the  bone  from 
being  everted,  and  a  sling  to  support  the  limb. 

The  clavicle  is  frequently  fractured,  by  external  violence 
acting  directly,  and  also  when  transmitted  through  more  or  less 
extent  of  the  superior  extremity.  The  pain,  swelling  mobility, 
and  crepitus  of  the  broken  part^  which  is  usually  about  the 
bqjinning  of  the  acromial  curvature,  readily  betray  the  injury. 
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which  is  rendered  still  more  obvious  by  the  sternal  extremity  of 
the  bone  being  drawn  upwards  by  the  stemo-mastoid  muscle, 
and  the  shoulder  being  depressed,  brought  nearer  the  sternum, 
and  rendered  more  prominent  forwards  by  the  action  of  the 
pedoralis  major  and  latissimus  dorsi,  assisted  by  the  weight  of 
the  limb.  In  children  the  displacement  is  much  less  observable 
than  in  adults,  owing  to  the  lightness  of  their  arms,  and  hence 
the  injury  in  them  is  frequently  not  discovered  imtil  the  swell- 
ing which  attends  reunion  attracts  attention. 

Great  difficulty  seems  to  have  been  experienced  in  treating 
this  fracture  efficiently ;  and  Desault's  method,  though  compli- 
cated and  troublesome,  was  formerly  regarded  the  best  for  the 
purposa  It  consists  of  a  thick  cushion  fixed  in  the  axiUa,  to 
serve  as  a  fulcrum  for  removing  the  shoulder  outwards  to  its 
proper  position,  by  means  of  the  humerus  when  brought  close  to 
the  side ;  a  bandage  to  keep  this  cushion  steady,  another  to 
fasten  the  arm,  and  a  third  to  elevate  the  shoulder,  by  drawing 
up  the  affected  elbow.  But  when  the  cushion  in  the  axilla  is 
secured  so  high  and  so  firmly  as  really  to  serve  the  office  of  a 
fulcrum,  it  compresses  the  nerves  and  blood-vessels  beyond 
endurance  ;  and  if  it  be  aDowed  to  descend  so  as  not  to  do  this, 
it  increases  the  distortion,  by  separating  the  arm  from  the  side. 
The  method  which,  on  the  whole,  appeiirs  to  be  the  most  simple 
and  efficient,  is  to  brace  back  the  shoulders  by  a  figure  of  8 
bandage,  or  shoulder-straps  drawn  together  by  any  simple  con- 
trivance :  and  having  thus  obviated  the  distortion,  except  so  far 
as  regards  the  depression  caused  by  the  weight  of  the  limb,  to 
remedy  this  also,  by  placing  the  affected  arm  obliquely  across 
the  chesty  with  the  fingers  pointing  to  the  opposite  acromion, 
and  securing  it  in  this  position  by  means  of  a  sling  or  bandage. 
In  difficult  cases  the  patient  should  be  treated  in  the  horizontal 
posture,  which  of  course  greatly  lessens  the  tendency  to  dis- 
placement. 

The  scapula  may  be  broken  through  the  acromion  process, 
neck,  body,  and  inferior  angle.  The  first  of  these  fractures  is 
the  most  common,  the  others  being  veiy  rare.    It  happens  from 
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diiect  violence,  occaaions  nearly  the  same  aymptoma  as  finctuied 
clavicle^  but  not  so  well  marked^  and  requires  similar  treatments 
The  neck  of  the  scapula  is  broken  by  violence,  transmitted 
through  the  humerus.  The  symptoms  of  this  firacture  are  fiUing 
up  of  the  axillary  cavity  by  the  head  of  the  humerus, — a  hollow 
under  the  acromion  process  from  the  bone  being  out  of  its  place» 
— and  easy  restoration  of  the  parts  to  their  natural  position, 
when  the  shoulder  is  gently  extended  outwards ;  during  which 
adjustment  there  is  usually  some  crepitus  peiceived.  The  treat* 
ment  required  is  the  same  as  that  recommended  for  fracture  of 
the  neck  of  the  humerus. 

The  nasal  bones,  though  veiy  thin  at  their  extremity,  be- 
coming gradually  thicker  towards  their  connection  with  the  as 
firantu,  and  having  a  strong  support  afforded  to  them  by  the 
projecting  process  of  this  bone,  on  which,  together  with  the 
ascending  branches  of  the  superior  maxillary,  they  are  firmly 
placed,  suffer  fracture  less  frequently  than  might  be  expected 
from  their  exposed  situation.  The  fracture,  when  it  does  occur, 
is  generally  comminuted,  and  easily  recognised  by  the  striking 
deformity  which  arises  from  the  flattening  and  obliquity  of  the 
nose  necessarily  attending  it  A  great  degree  of  violence  being 
requisite  to  occasion  the  injury,  there  is  usually  much  swelling, 
which  is  apt  to  conceal  the  displacement  of  the  bones»  if  the  ex-» 
amination  be  not  made  immediately  after  the  accident  is  sus- 
tained. Whence  it  is  proper,  iu  all  cases  where  the  injuiy  may 
be  suspected,  to  search  very  carefully  for  it^  since  the  inevitable 
consequence  of  its  being  overlooked  would  be  a  deformity  equally 
disagreeable  and  irremediable.  The  depressed  portions  of  bone 
may  be  easily  elevated  beforo  they  become  consolidated  by  the 
ef^ision  that  ensues,  and  after  being  pressed  up  into  their 
proper  places  by  a  pair  of  dressing  forceps,  or  other  suitable  in* 
strument,  generally  remain  without  requiring  permanent  support 
Should  they  prove  not  sufficiently  steady,  a  piece  of  lint  ought 
to  be  carefully  introduced,  so  as  to  distend  the  upper  part  of  the 
cavity. 

The  lower  jaw,  though  much  exposed  to  viol^ice  by  its 

o 
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situation,  is  comparatively  seldom  broken,  owing  to  its  mobility 
and  strength.  The  fracture  is  usually  seated  in  the  base  of  the 
bone,  opposite  the  bicuspid  teeth.  It  is  sometimes  confined  to 
one  side,  sometimes  exists  in  both.  It  very  rarely  happens  in 
the  ramus,  and  is  hardly  ever  met  with  at  the  symphysis.  The 
nature  and  seat  of  the  injury  are  readily  recognised,  owing  to 
the  thumess  of  the  parts  which  cover  the  jaw ;  and  it  is  generally 
observed  that  the  portion  of  the  bone  next  the  chin  is  depressed, 
partly  by  its  own  weight,  partly  by  the  action  of  the  muscles 
which  connect  it  with  the  os  hyoides. 

The  broken  surfaces  are  easily  retained  in  contact,  by  tying 
up  the  jaw  with  a  handkerchief,  or  any  similar  bandage.  A 
pasteboard  splint  is  sometimes  applied  along  the  front  and 
sides  of  the  bone,  but  is  in  general  quite  imnecessary.  Another 
contrivance  frequently  recommended  appears,  if  possible,  still 
less  necessary — ^viz.,  interposing  a  piece  of  wood  or  cork  between 
the  teeth,  grooved  so  as  to  receive  them  in  a  channel  both  above 
and  below.  This  is  done  to  restrain  motion  of  the  jaw,  and 
afford  room  for  the  introduction  of  nourishment ;  but  the  shape 
of  the  teeth  effectually  prevents  any  lateral  movement  when 
they  are  held  together  by  a  bandage,  and  there  are  always  suf- 
ficient interstices  between  them  to  admit  the  entrance  of  soups 
or  other  fluid  articles  of  food,  which  kind  of  nutriment  alone  the 
patient  is  of  course  able  to  consume,  when  deprived  of  the 
power  of  mastication.  In  cases  where,  owing  to  the  obliquity 
of  the  fracture,  or  any  other  cause,  it  is  found  unusually  difficult 
to  maintain  the  edges  of  the  bone  in  contact,  a  thread  or  silver 
wire  may  be  tied  or  twisted  round  the  roots  of  the  adjoining 
teeth,  so  as  to  draw  them  together ;  but  this  expedient  should 
not  be  resorted  to  unnecessarily,  since  it  is  apt  to  loosen  the 
teeth  concerned. 

The  ribs  are  generally  broken  by  direct  violence,  but  also 
by  pressure  applied  to  their  extremities,  which  difference  in  the 
cause  has  been  supposed  to  modify  the  consequences  of  the  ac- 
cident ;  since,  when  the  fracture  is  caused  by  direct  violence, 
the  rough  spicula  of  bone  are  projected  inwards,  and  readily  in- 
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jure  the  pleura  or.  lungs ;  but  when  the  rib  is  broken  by  being 
bent  outwards  bj  approximation  of  the  sternum  to  the  spine, 
the  parts  contained  within  the  chest  are  less  endangered. 

The  fracture  is  attended  with  pain,  aggravated  by  respira- 
tion, and  by  obscure  crepitus,  which  is  best  ascertained  by 
placing  the  hand  on  the  injured  part  while  the  patient  breathea 
The  diagnosis  is  frequently  far  from  easy,  fiom  the  patient's  ina- 
bility to  bear  the  necessary  examination ;  but  its  accuracy  is 
not  essential,  since  the  treatment  proper  for  fracture  is  the  same 
with  that  required  for  a  bruise  of  the  muscles,  the  only  injury 
with  which  it  can  be  confounded.  A  broad  bandage  ought  to  be 
applied  tightly  round  the  chest,  and  bleeding,  purgatives,  and 
tartrate  of  antimony  must  be  used  according  to  circumstances. 

Fractures  of  the  cranium  and  vertebrae,  being  of  consequence 
chiefly  on  account  of  their  connection  with  accompanying  in- 
juries of  the  brain  and  spinal  marrow,  will  be  considered  most 
advantageously  along  with  these  subjects. 

The  great  strength  and  arched  form  of  the  pelvis  enable  it  to 
resist  all  ordinary  degrees  of  violence,  and  it  is  only  when  sub- 
jected to  the  most  powerful  compression,  as  from  the  weight  of 
a  loaded  carriage  or  the  force  of  machinery,  that  the  bones  com- 
posing  it  give  way.  They  yield  most  frequently  in  the  horizon- 
tal and  descending  branches  of  the  as  pubis,  and  at  the  same 
time  there  is  usually  a  separation  of  the  sacro-iliac  synchon- 
drosis on  one  or  both  side&  The  precise  extent  of  the  injury  can 
hardly  be  ascertained,  except  by  dissection ;  but  the  existence 
of  fracture  is  generally  rendered  manifest  by  the  pain,  mobility, 
and  crepitus  which  attend  it  Sometimes  it  is  made  still  more 
obvious  by  the  ramus  of  the  ischium  or  pubis  being  driven 
through  the  perineum,  or  the  coats  of  the  rectum. 

Such  fractures  are  almost  certainly  fatal,  from  the  great 
shock  of  the  system  and  injury  of  important  organs  with  which 
they  ar^  accompanied ;  but  the  patient  ought  always  to  be 
afforded  the  chance  of  recovery,  by  binding  the  pelvis  tightly 
with  a  broad  circular  bandage,  and  protecting  him  from  excite- 
ment  of  every  kind. 
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The  crest  of  the  ilium  is  occasionally  broken  by  falls  and 
blows ;  the  accident  is  easily  recogniBed,  produces  no  serious 
consequences,  and  requires  merely  resi,  with  a  spica  bandage. 

Diastasis  or  Separation  of  the  Epiphyses. 

Before  the  epiphyses  are  united  to  their  respective  shafts, 
they  may  suffer  separation  from  them  by  such  violence  as,  in 
the  adult,  would  occasion  fracture  of  the  bones  concerned,  or 
dislocation  of  their  artictdating  extremities.  The  symptoms 
will  resemble  those  which  would  result  from  fracture  in  the 
same  situation,  and  the  treatment  does  not  in  any  respect 
require  to  be  different. 

Bending  of  the  Bones, 

While  the  bones  are  young  and  flexible,  they  sometimes 
bend  instead  of  breaking,  when  subjected  to  forces  that  would 
occasion  fracture  in  the  adult;  or  rather  give  way  only  par- 
tially, so  that,  while  altered  in  form,  they  still  retain  some 
power  of  resistance.  As  this  accident  is  not  attended  with 
either  mobility  or  crepitus,  it  is  very  apt  to  be  overlooked,  the 
distortion  of  the  limb  being  attributed  to  swelling  of  the  soft 
parts,  in  consequence  of  the  injury.  The  bones  of  the  fore-arm 
are  most  liable  to  suffer  in  this  way.  In  order  to  remove  the 
curvature,  and  prevent  it  from  permanently  deforming  and  im- 
peding the  use  of  the  limb,  it  is  necessary,  without  loss  of  time, 
to  employ  force  sufficient  for  straightening  the  bona  If  this  is 
done  effectually,  subsequent  mechanical  support  will  hardly  be 
required  ;  but  if,  from  delay  or  undecided  measures  in  the  first 
instance,  the  bones  should  remain  bent,  they  ought  if  possible 
to  be  straightened  by  force,  and  maintained  so  by  rigid  spUnts. 

False  Joints. 

Fractured  bones  sometimes  do  not  unite  firmly  together, 
their  extremities  being  connected  by  a  flexible  fibrous  mediunu 
The  most  common  examples  of  this  occurrence  are  afforded  by 
the  patella  and  neck  of  the  femur ;  but  there  is  hardly  any  of 
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tiie  long  bones  in  which  it  may  not  take  placa  Its  consequences 
are  in  general  extremely  distressing^  since  the  want  of  due 
rigidity  renders  the  limbs  very  imperfect^  and  sometimes  quite 
useleesy  for  performing  their  ordinary  duties. 

The  principal  cause  of  this  occurrence  is  unquestionably  the 
want  of  due  fixture,  which  prevents  the  fifactnred  extremities 
from  remaining  at  rest,  it  being  well  ascertained  that  fiedse  joints 
may  be  certainly  produced  by  subjecting  the  bones  concerned  to 
frequent  motion.  The  best  means  of  prevention  are  consequently 
to  set  the  fracture  as  early  as  possible,  and  afterwards  to  retain 
the  bones  steadily  in  their  proper  places. 

Before  considering  the  treatment  of  £edse  joints,  it  is  neces- 
sary to  ascertain  the  nature  of  the  structure  which  constitutes 
theuL  It  is  often  said  to  be  similar  to  that  of  the  natural  arti- 
culations, being  composed  of  two  opposite  plates  of  caitilsge,  a 
covering  of  synovial  membrane,  and  a  capsular  ligament  But 
in  most  cases  there  is  merely  a  tough,  fibrous,  ligamentous-look- 
ing  texture,  which  extends  from  one  extremity  of  the  bone  to  the 
other;  and  the  nearest  approximation  to  a  new  articulation 
which  almost  ever  occurs,  consists  in  the  existence  of  cavities 
more  or  less  extensive,  between  the  fibres  of  this  connecting 
substance. 

The  best  treatment  in  general  is  to  maintain  perfect  rest  by 
particularly  careful  employment  of  the  usual  means.  Should 
this  not  prove  sufficient^  the  plan  originally  devised  by  Mr. 
White  of  Manchester  in  1760,  may  be  employed.  This  was  to 
cut  down  upon  the  extremities  of  the  bone,  and  saw  them  off ; 
after  which,  the  ordinary  treatment  of  compound  fracture  being 
employed,  the  limb  regained  its  fimmess,  with  more  or  less 
shortening,  according  to  circumstances.  This  operation  is  greatly 
facilitated  by  the  use  of  cutting  pliers  instead  of  a  saw.  It  oug^t 
not^  however,  to  be  performed  until  the  more  gentle  means  have 
proved  unavailing,  and  unless  the  patient  suffers  so  much  incon- 
venience from  the  want  of  rigidity  as  to  warrant  such  a  severe 
proceeding.  In  the  humerus  and  forearm,  the  muscles  are  so 
equally  balanced,  that  the  limb,  though  quite  flexible  at  the 
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injured  part>  can  sometimes  be  used  for  most  of  the  purposes  for 
which  it  is  required.  In  imunited  fracture  of  the  thigh  bone,  the 
limb  is  always  distorted,  from  the  imperfect  resistance  opposed 
by  the  broken  bone  to  the  contraction  of  the  muscles,  and  there 
thus  results  an  arched  form  of  the  thigh.  On  the  convexity  of 
this  arch,  which  is  directed  outwards  and  forwards,  a  cushion 
formed  of  a  sheet  or  table-cloth,  folded  into  the  requisite  size,  is 
placed,  and  upon  this  is  made  to  rest  the  long  splint,  which  is 
then  drawn  tightly  towards  the  knee  and  pelvis.  There  is  thus 
not  only  exerted  a  constant  force,  urging  the  bone  into  its  straight 
direction,  but  also  the  most  perfect  stability  afforded  to  the  frao- 
tured  surfaces.  Within  the  last  few  years  I  have  succeeded  com- 
pletely in  six  cases  of  ununited  fracture  of  the  humerus — some  of 
which  were  of  no  less  than  twelve  months'  standing — ^by  envelop- 
ing the  whole  limb,  from  the  scapula  to  the  finger-points,  in  a  firm 
starch  and  pasteboard  case,  which  was  prepared  before  the  opera- 
tion of  excising  the  ends  of  the  bone,  taken  off  at  the  time  of  its 
performance,  and  reapplied  when  the  wound  had  nearly  healed. 

Inflammation  of  Bone. 

Inflammation  of  the .  periosteum,  and  that  of  the  bone  itself, 
frequently  occur  together,  give  rise  to  similar  symptoms,  and 
require  nearly  the  same  treatment  The  former,  or  Periostitis,  is 
characterised  by  deep-seated  aching  pain,  and  thickening  of  the 
integuments,  which  adhere  to  the  part  affected.  These  symptoms 
vary  much  in  the  degree  of  their  acuteness,  and  are  accordingly 
accompanied  with  more  or  less  constitutional  derangement.  The 
disease  frequently  becomes  periodically  aggravated,  and  is  apt  to 
be  increased  by  all  sorts  of  excitement.  It  is  usually  most 
severe  during  the  night,  and  after  meals.  The  periosteum  is 
most  liable  to  inflammation  where  it  covers  bones  near  the  sur- 
face of  the  body,  as  the  shin-bone,  the  skull-cap,  the  clavicle,  and 
sternum. 

In  the  chronic  form  of  the  disease,  it  is  generally  possible  to 
trace  the  operation  of  a  predisposing,  as  well  as  of  an  exciting, 
cause.    The  former  seems  to  consist  in  derangement  of  the  system 
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from  various  circumatances^  but  most  frequently  from  the  preju- 
dicial use  of  mercury  cooperating  with  venereal  disease,  espe- 
cially in  a  scrofulous  constitution.  The  latter  includes  exposure 
to  cold  and  wet^  and  blows.  Middle-aged  adults  are  the  most 
common  subjects  of  its  attack. 

The  mode  of  treatment  depends  upon  the  intensity  of  the 
symptoms.  When  they  are  very  violent,  and  attended  with 
smart  fever,  the  most  effectual  practice  is  to  make  a  free  incision 
through  the  inflamed  parts  down  to  the  bone.  When  less  severe, 
they  peld  to  leeching  or  pupping,  warm  anodyne  fomentations, 
camphorated  mercurial  ointment  with  anodyne  liniment,  and 
opium  administered  internally  along  with  calomel,  ipecacuan, 
tartrate  of  antimony,  or  colchicum.  When  still  more  chronic, 
they  require  repeated  blistering,  with  an  alterative  course  of  the 
hydriodate  of  potass,  or  the  oxymuriate  of  mercury — six  grains 
of  the  former,  or  half  a  grain  of  the  latter,  being  given  daily  in 
divided  doses.  The  decoction  of  sarsaparilla  is  generally  pre- 
scribed, but  I  believe  without  any  beneficial  effect,  farther  than 
inducing  the  patient  to  conform  to  dietetic  rule.  The  formation 
of  matter  is  a  very  common  consequence  of  chronic  periostitis, 
but,  in  this  case,  absorption  may  generally  be  induced  by  using 
the  means  just  mentioned ;  and,  therefore,  an  opening  of  the 
cavity  ought  to  be  avoided  Should  it  take  place  spontaneously, 
moist  dressing,  with  occasional  blisters^  will  be  found  the  best 
means  of  treatment 

Inflammation  of  the  substance  of  the  bone  occurs  under  simi- 
lar circumstances,  and  is  attended  with  nearly  the  same  symp* 
toms.  The  pain  is^  if  possible,  still  more  deep^  dull,  and  aching ; 
the  integuments,  though  exhibiting  the  same  changes  in  the  pro- 
gress of  the  disease,  are  not  so  much  altered  in  the  first  instance, 
and  the  swelling  affects  the  shape  of  the  bone  more  extensively. 
When  acute,  it  generally  terminates  in  death  of  the  dense  osse- 
ous tissue,  and  in  suppuration  of  the  spongy  bone.  When 
chronic,  it  expands  the  texture  of  the  shafts,  so  as  to  make  them 
larger  and  less  compact,  and  in  the  cancellated  texture  usually 
induces  either  absorption  or  suppuration. 
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The  treatment  is  to  be  conducted  on  the  same  principles  as 
that  of  periostitis.  When  the  inflammation  is  acute,  it  termi- 
nates very  speedily  in  absorption,  suppuration,  or  death  of  the 
part  afiected,  and  seems  to  be  hardly  influenced  by  any  remedial 
measure.  But  when  chrouic,  it  is  more  under  control,  yielding 
in  the  dense  bones  to  blisters,  employed  along  with  alterative 
medicines,  and  in  the  spongy  bones  to  the  actual  cautery.  The 
swellings  which  are  occasioned,  both  by  chronic  periostitis  and 
inflammation  of  the  bone  itself,  are  called  Nodes. 

Necrosis. 

The  expression  Necrosis  has  been  employed  to  denote  dif- 
ferent morbid  afiections  of  the  osseous  tissue,  and  has  conse- 
quently given  rise  to  much  confusion.  It  literally  implies 
merely  the  deprivation  of  life,  but  has  been  understood  to  denote 
also  the  consequent  reproduction  of  new  osseous  substance. 

All  the  bones  are  liable  to  necrosis,  but  those  which  possess 
a  dense  texture  are  more  subject  to  it  than  the  spongy  ones. 
The  causes  of  necrosis  are  various.  It  was  formerly  believed 
that  the  mere  removal  of  the  periosteum  certainly  caused  the 
death  of  a  scale  of  the  bone  more  or  less  thick,  by  depriving  it  of 
nourishment,  and  hence  it  was  a  rule,  with  the  old  surgeons,  to 
hasten  exfoliation  in  all  such  cases  by  applying  the  actual  or 
potential  cautery.  But  it  is  now  ascertained  that  simply  remov- 
ing the  periosteum  does  not  necessarily  cause  exfoliation,  and 
that  when  a  bone  throws  off  a  scale,  after  being  so  exposed,  it 
generally  does  so  in  consequence  of  the  injury  which  it  has  sus- 
tained from  the  violence  that  occasioned  the  separation  of  the 
membrane.  Blows,  falls,  strains,  and  exposure  to  cold,  are  the 
causes  that  most  frequently  give  rise  to  necrosis,  and  they  act 
either  directly,  by  at  once  destroying  the  vitality  of  the  part 
affected,  or  indirectly,  by  exciting  inflammation,  which  terminates 
in  the  death  of  the  bone.  The  inflammation,  when  acute,  is  not 
confined  to  the  bone,  but  generally  affects  all  the  superjacent 
tissues ;  whence  it  has  been  erroneously  supposed,  from  redness 
of  the  skin  being  present,  that  erysipelas  or  inflammation  of  the 
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skin  may  indaoe  necxosis.  There  often  eeems  to  be  a  oonstita- 
tional  proneness  to  necroeus,  so  that  many  bones  of  the  same 
peison  die  together  or  successiyely.  This  disposition  exists  most 
frequently  in  childhood,  and  is  almost  always  associated  with, 
perhaps  dependent  npon»  weakness  of  the  system. 

The  dead  portion  appears  as  if  it  had  been  long  and  careitdly 
macerated,  being  hard,  white,  brittle,  and  sonorous  when  struck 
with  a  probe.  If  exposed  to  the  air  previous  to  separation,  it 
suffers  various  alterations  of  colour,  and  generally,  in  part  at 
leasts  becomes  black ;  but  this  depends  upon  the  dischaige  of  the 
sore,  and  the  action  of  the  air.  It  is  named  an  Exfoliation,  and 
gradually  separates  from  the  living  bone  by  ulcerative  absorption. 
The  circumstances  which  attend  the  process  of  exfoliation  and  its 
reparation  vary  much,  accordingly  as  it  affects  the  external  sur^ 
bee,  internal  surface,  or  the  whole  thickness  of  the  bone  con- 
cerned. 

External  Es^oliaHon, — ^The  external  surface  of  bones  being 
most  exposed  to  those  injuries  which  cause  exfoliation  either 
directly  by  their  violence,  or  indirectly  by  exciting  inflammation, 
most  frequently  suffers  from  it ;  and,  of  the  particular  bones» 
those  nearest  the  surface  of  the  body,  as  the  tibia  and  cranium, 
are^  as  might  be  expected,  more  especially  liable.  The  separa- 
tion of  the  dead  portion,  being  effected  by  a  process  of  the  living 
system,  does  not  admit  of  any  assistance  from  the  surgeon,  whose 
interference  could  hardly  fail  to  do  harm,  by  injuring  the  adjoin- 
ing soimd  bone.  Free  vent  ought  to  be  afforded  by  proper  inci- 
sions to  the  matter,  which  is  copiously  secreted ;  and  the  exfo- 
liation should  be  examined  from  time  to  time  with  the  probe,  to 
ascertain  whether  or  not  it  has  become  detached.  So  soon  as  it 
is  found  to  be  loose,  it  ought  to  be  removed  by  means  of  forceps, 
either  through  the  opening  which  already  exists  in  the  integu- 
ments,  or  a  suitable  extension  of  it  The  remaining  surface 
granulates,  and  osseous  matter  is  efiused  under  the  pellicle,  so  as 
to  fill  up  the  breach  partially,  but  usually  leaving  a  permanent 
depression  at  the  part 

IfUenuU  ExfoliaHan. — It  is  of  course  only  in  the  cylindrical 
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adequate  to  the  supposed  extent  of  destnictioii,  was  accounted 
for  by  attributing  its  diminution  or  removal  to  the  absorbing 
power  of  the  vessels,  or  the  solvent  property  of  the  pus.  It  is 
now  well  ascertained  that  the  sequestrum  cannot  be  acted  upon 
in  either  of  these  ways ;  and  that  its  size  may,  therefore,  be  safely 
taken  as  a  measure  of  the  extent  to  which  the  bone  has  died. 
According  to  this  test,  it  is  found  that  the  death  and  regenera- 
tion of  an  entire  shaft,  so  far  from  being  a  very  common  occur- 
rence, is  an  extremely  rare  one;  and  some  pathologists,  as 
Leveill^  have  gone  so  far  as  to  deny  it  altogether,  allying  that 
more  or  less  of  the  external  part  of  the  old  bone  always  remains, 
and  becomes  expanded  into  the  new  shell  There  can  be  no 
doubt,  however,  judging  from  the  size,  shape,  and  smooth  surface, 
of  the  sequestrum,  that  it  sometimes,  though  certainly  very 
seldom,  comprehends  the  whole  thickness  and  circumference  of 
the  shaft 

The  origin  of  the  substitute  in  cases  of  this  kind  has  been 
variously  explained.  It  must  evidently  proceed — 1.  From  granu- 
lating action  of  the  portion  that  remains.  2.  From  the  old  bone 
previous  to  its  death.  Or,  3.  From  ossification  of  the  periosteum 
or  other  surrounding  tissues.  The  first  of  these  opinions  has 
been  supported  by  Hicherand  and  others,  who  regard  as  strongly 
in  their  favour  the  fact,  that  more  or  less  of  the  old  shaft,  and  at 
all  events  the  epiphysis,  always  remains.  But  in  external  exfo- 
liations the  granulating  action  seldom,  if  ever,  fills  up  the  breach ; 
and  when  a  considerable  portion  of  the  whole  thickness  of  a  bone 
is  destroyed  suddenly  by  inflammation,  or  is  removed  by  mechani- 
cal means,  the  loss  of  substance  is  in  general  not  fully  restored, 
which  it  ought  to  be,  according  to  this  view  of  the  matter.  In 
cases  where  no  permanent  deficiency  remains  after  the  separa- 
tion of  the  dead  bone,  it  is  generally  noticed  that  the  limb  be- 
comes enlai^ged  previously  to  this  event ;  and  experiments  on  the 
lower  animals,  as  well  as  observations  of  what  happens  in  the 
human  body,  have  been  thought  to  shew  that  the  new  shell  may 
begin  to  be  formed  before  the  death  of  the  old  shaft.  Dr.  Mac- 
donald  remarked  (1799),  that  the  new  bone,  when  first  formed. 
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adhered  iiuepaiably  to  the  old  one ;  and  the  late  Frofiaseor 
Bufiaell  injected  the  vesBels  of  the  old  ahaftv  while  its  substitute 
was  in  progress  of  fonnation.  It  has  henoe  been  concluded,  that 
the  ossifying  process  originates  from  the  old  bone ;  and  that  un* 
less  the  foundation  of  a  new  one  be  laid  by  it^  previously  to  its 
own  death,  the  loss  of  substance  will  not  be  replaced  But  it  has 
been  fuUy  ascertained,  as  well  by  experiment  in  the  lower  Animi^lii 
as  from  observation  of  disease  in  the  human  body,  that  a  bone^ 
though  suddenly  deprived  of  life,  may  still  be  reproduced ;  and, 
on  the  whole,  it  seems  clearly  established,  that  the  periosteum 
must  be  regarded  the  main  source  of  reproduction.  The  views 
which  I  entertain  on  this  subject  will  best  appear  from  the  fol- 
lowing extract  from  the  l^tuaetiona  of  the  Rajfol  Sodefy  qf 
Edinburgh.* 

^  The  property  of  forming  new  bone  was  first  attributed  to 
the  periosteum  by  Duhamel,  about  a  hundred  years  ago.  Hav- 
ing been  engaged  in  the  study  of  v^table  physiology,  and  more 
particularly  in  regard  to  the  fonnation  of  wood,  he  imagined  that 
there  might  be  an  analogy  between  the  inner  layer  of  tiie  baik 
and  the  periosteum,  and  that  as  the  fonner  hardens  in  successive 
layers  so  as  to  constitute  the  wood,  the  latter  might  suffer  a  cor- 
responding conversion  into  bone.  He  supported  this  opinion 
by  the  following  alignments: — 1.  That  when  bones  are  burned 
in  the  fire,  or  exposed  to  the  weather,  they  separate  into  a 
number  of  thin  plates.  2.  That,  in  consequence  of  disease  aria* 
ing  from  external  violence,  the  bones  frequently  throw  off  thin 
scales,  or  exfoliations  as  they  are  called  8.  That  when  animals 
are  fed  alternately  with  madder  and  without  it^  their  bones 
exhibit  alternate  layers  of  a  red  and  white  colour ;  and,  4,  That 
when  bones  are  fractured,  they  unite  by  means  of  an  osseous 
capsule  formed  externally  to,  and  embracing  the  broken  extremi- 
ties,  just  as  the  branch  of  a  tree  acquires  strength  after  being 
grafted,  or  simply  broken  across. 

^  This  theory  of  Duhamel  was  strenuously  opposed  by  Haller, 
who  uiged,  as  altogether  inconsistent  with  it^  the  mode  in  which 

•  Vol.  xiT.  1887. 


206  PRINCIPLES  OF  SURGERY. 

bones  are  originally  formeA  He  carefully  investigated  the  pro- 
cess of  ossification  during  incubation,  and  detailed  the  steps  of 
its  progress  in  the  chick  as  well  as  other  young  animals.  The 
rudiment  of  the  future  bone  being  traced  from  its  earliest  dis- 
tinguishable appearance,  was  found  first  to  present  the  characters 
of  a  jeUy ;  then  to  acquire  the  consistence  of  cartilage  or  gristle  ; 
and  finally  to  reach  the  perfect  osseous  state :  whence  it  was 
contended,  that  a  structure  which  thus  originated  in  a  distinct 
form,  and  independently  of  any  other,  could  not  owe  its  increase 
afterwards  to  a  different  source.  Haller  also  engaged  his  pupils 
Detlef  and  Boehmer  in  extensive  series  of  experiments,  by  break- 
ing the  bones  of  animals,  and  feeding  them  with  madder  during 
their  recovery  ;  from  the  results  of  which  he  inferred,  that  Du- 
hamel  had  been  mistaken  in  supposing  that  fractures  are  re- 
united by  ossification  of  the  periosteum. 

"Notwithstanding  these  objections,  and  the  authority  of  the 
physiologist  from  whom  they  proceeded,  the  doctrine  of  Duhamel 
still  maintained  its  ground ;  and  not  long  afterwards — ^viz.,  in 
the  year  1780 — derived  a  great  accession  of  strength  from  the 
experiments  of  Troja,  who,  by  destroying  the  marrow  of  bones, 
caused  their  death,  and  the  formation  of  new  sheUs  surrounding 
them,  apparently  from  ossification  of  the  periosteum.  This  ex- 
periment>  which  Troja  himself  performed  some  hundreds  of 
times,  when  repeated  and  varied  by  the  pathologists  of  almost 
every  country,  seemed  to  confirm  the  ossific  power  attributed  to 
the  periosteum  beyond  question,  until  Scarpa,  the  distinguished 
Professor  of  Pavia,  again  investigated  the  grounds  on  which  it 
was  originally  founded  by  Duhamel.  In  Scarpa's  treatise,  *  De 
Penitiori  Ossium  Structura,'  which  was  published  in  1799,  he 
explained  that  the  foliated  appearance,  presented  by  bones  that 
had  been  burnt,  did  not  depend  upon  the  development  of  a 
structure  naturally  belonging  to  them,  but  was  an  efiect  pro- 
duced by  the  unequal  action  of  the  fire  ;  and  that  the  separation 
of  scales  from  diseased  bones  was  no  stronger  proof  of  their  pos- 
sessing a  laminated  structure,  since  thin  and  broad  portions  of 
dead  substance  are  wont  to  be  detached  from  the  skin  and  other 
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soft  textures,  in  which  it  was  never  supposed  that  layers  existed 
naturally.  He  recalled  attention  to  the  synthetic  experiments 
of  Haller,  who,  by  investigating  the  formation  of  bone  from  the 
earliest  stage  to  its  perfect  state,  had  established  the  reticulated 
nature  of  its  texture ;  and  by  an  opposite  process  of  an  analytic 
kind,  which  consisted  in  depriving  bones  of  their  earthy  consti- 
tuent by  means  of  diluted  acids,  and  then  macerating  them  for  a 
long  while  in  water,  he  unravelled  the  texture  so  as  to  shew  that 
it  really  was  reticular.  As  a  consequence  of  these  observe* 
tions,  Scarpa  denied  that  bone  could  be  formed  by  the  peri- 
osteum; and  this  opinion  was  keenly  embraced  by  several 
pathologists  of  the  present  century,  and  particularly  by  the 
French  surgeon  LeveiUd 

^  At  present^  professional  opinion  is  divided  in  r^;ard  to  the 
ossific  power  of  the  periosteum,  and  different  sides  of  the  ques- 
tion are  maintained  by  teachers  and  writers  in  this  as  well  as 
other  schools  of  medicine.  As  the  point  in  dispute  is  not  merely 
a  matter  of  curiosity,  but  one  of  great  practical  importance,  it  is 
very  desirable  that  the  truth  should  be  ascertained.  It  would 
detain  the  Society  too  long  were  I  to  show  how  the  different 
opi&ions  on  this  subject  may  influence  the  practice  of  suigery  ; 
and  I  shall,  therefore,  proceed  to  state  the  considerations  which 
have  completely  satisfied  my  own  mind,  and  are,  I  think,  suffi- 
cient to  satisfy  any  one  who  is  open  to  conviction,  that  though 
Duhamel  was  misled  into  many  errors  by  the  false  analogy 
which  he  supposed  to  exist  between  wood  and  bone— in  regard 
to  the  mode  of  their  natural  formation — ^the  periosteum,  never* 
theless,  does  possess  the  power  of  producing  new  osseous  sub- 
stance in  certain  conditions  of  disease. 

''The  well-known  and  often-repeated  experiment  of  Troja, 
which  consisted  in  perforating  the  cavity  and  destroying  the 
marrow  of  a  bone,  so  as  to  kill  it  and  cause  the  formation  of  a 
substitute  in  the  form  of  a  shell  surrounding  the  old  one^  was 
devised  in  imitation  of  a  process  which  not  unfrequently  occurs 
spontaneously  in  the  human  body.  In  this  disease,  which  has 
been  named  Necrosis,  a  portion  of  the  old  bone  dies,  and  becomes 
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suiromided  by  a  new  one.  The  new  shell  is  of  a  laiger  size  and 
more  irregular  form  than  the  old  one,  which  may  be  seen  through 
a  number  of  circular  apertures  lying  a  prisoner  within  this  struo- 
ture,  intended  by  Nature  to  serve  as  a  substitute  for  it  Those 
who  deny  the  ossific  power  of  the  periosteum  maintain,  that  in 
all  such  cases,  whether  resulting  &om  injury  purposely  inflicted 
with  the  view  of  experiment^  or  proceeding  &om  diseased  action, 
a  portion  of  the  old  bone  remains  alive,  and  serves  as  the  germ 
of  a  new  one ;  that  ui  short  the  formation  of  the  new  bone  is 
simply  an  expansion  or  growth  &om  the  remnant  of  the  old  one, 
and  that  if  merely  the  extremities  of  the  bone  affected  remain 
alive,  they  will  prove  sufficient  for  generating  the  substitute 
shelL 

"  It  is  difficult  to  reconcile  this  explanation  with  the  rapid 
growth  and  uniform  thickness  of  the  new  bone ;  since,  if  its  forma- 
tion proceeded  &om  the  extremities,  the  process  should  be  slow 
and  progressive  towards  the  centre;  but  there  is  another  objection 
still  more  conclusive  against  it  If  the  new  bone  is  formed  by 
a  portion  of  the  old  one  that  remains  alive,  then  the  removal  of 
a  part  by  mechanical  means  should  be  supplied  from  the  same 
source.  But  in  all  the  cases  where  this  has  been  done,  either  in 
the  way  of  experiment  or  for  the  cure  of  disease,  the  loss  of  sub- 
stance, unless  of  small  extent  has  been  found  imperfectly  re- 
paired. For  instance,  after  the  operation  of  trepanning  the  skull, 
the  aperture  in  the  bone,  though  it  becomes  diminished  in  extent 
is  not  altogether  obliterated,  and  the  newly-formed  bone  is  not 
only  smaller  than  the  portion  removed,  but  also  thinner. 

"  In  the  fore-legs  of  dogs  and  rabbits,  there  are  two  bones  of 
nearly  equal  size,  and  so  connected,  that  a  large  portion  of  one 
may  be  taken  away  without  destroying  the  rigidity  of  the  limb. 
There  is  here,  therefore,  a  convenient  opportunity  of  trying  what 
can  be  done  by  the  extremities  of  a  boue  for  restoring  losses  of 
substance  in  its  shaft  Experiments  of  this  kind  have,  accord- 
ingly, been  frequently  performed  on  these  animals,  and  the  result 
has  uniformly  been,  that  when  the  portion  removed  exceeded  an 
inch  in  length,  there  was  a  permanent  deficiency  of  osseous  sub- 
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stance^  the  ends  of  the  bone  being  merely  produced  towards  each 
other  in  a  conical  form,  and  connected  together  by  a  tough  liga- 
mentous texture.  Sir  A.  Cooper  has  given  representations  of  the 
results  he  met  nvith ;  and  I  have  met  with  others  precisely 
similar. 

''  Some  of  those  pathologists  who  deny  the  oesific  power  of  the 
periosteum,  and  claim  the  whole  production  of  new  osseous  sub- 
stance for  the  bone  itself  have  attempted  to  explain  away  the 
difficulties  which  have  just  been  stated,  by  supposing  that^  in 
cases  of  necrosis  where  a  new  bone  is  formed,  the  old  one,  in 
consequence  of  the  increased  action  preceding  its  death,  may  de- 
termine the  effusion  of  oiganizable  matter  into  the  surrounding 
soft  textures,  which  will  serve  as  a  matrix  or  foundation  for  the 
new  shell,  and  be  ready  to  take  up  the  ossifying  process  so  soon 
as  it  is  communicated  from  the  surviving  extremities  of  the  bone. 
That  the  process  of  reproduction  may  be  accomplished  in  this 
way  I  am  not  prepared  to  deny,  but  that  it  is  not  necessarily, 
or  always  so  performed,  will,  I  think,  appear  from  the  following 
case : — 

''A  girl,  twelve  years  of  age,  strained  her  ankle  in  the  month 
of  March  1835.  Inflammation  foUowed,  extending  up  to  the 
knee,  and  attended  with  violent  fever.  She  was  brought  to  the 
hospital,  and  placed  under  my  care.  Incisions  were  soon  after- 
wards made  to  evacuate  a  laige  collection  of  matter  which  had 
formed  in  the  leg ;  and  the  bone  being  found  dead,  while  the 
patient's  strength  was  rapidly  giving  way,  I  amputated  the  Umb 
above  the  knee  five  weeks  after  the  injury  had  been  received. 
The  girl  recovered,  and  is  now  welL  In  examining  the  limb  to 
ascertain  the  extent  to  which  the  bone  had  died,  I  foimd  that  it 
was  partially  surrounded  by  the  commencement  of  a  new  one. 
The  shell  had  abeady  acquired  considerable  firmness  at  some 
parts,  but  was  not  equally  thick  throughout,  and  did  not  seem 
fixed  to  the  ends  of  the  old  shaft  This  observation  led  to  a 
very  careful  dissection  of  the  parts  concerned;  and  they  are 
now  before  the  Society.  It  will  be  seen  that  the  tibia  had  died 
very  nearly  from  end  to  end,  and  that  the  new  shell  enclosing 
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it  has  been  formed  in  the  periosteum.  The  new  osseous  substance 
may  be  observed  at  some  parts  in  the  form  of  small  distinct 
scales.  At  other  parts  it  looked  as  if  it  had  originally  consisted 
of  separate  portions,  and  been  composed  by  their  union.  The 
periosteum  connecting  these  portions  to  each  other  and  to  the 
extremities  of  the  bone  was  not  thickened  beyond  its  natural 
condition ;  and  where  it  covered  the  posterior  surface  of  the 
tibia,  though  quite  detached  from  the  old  bone,  had  not  sufiered 
any  further  change.  It  also  appeared  that  at  those  parts  where 
the  periosteum  was  absent,  no  new  bone  had  been  formed,  so 
that  the  doacce  would  have  been  formed  by  these  defective 
portions,  and  not  by  absorption,  as  was  supposed  to  be  always 
the  case. 

**  There  is  here,  then,  an  instance  of  a  bone  dying  suddenly  in 
consequence  of  acute  inflammation,  without  any  thickening  pre- 
viously formed  in  its  neighbourhood,  and  nevertheless  succeeded 
by  the  production  of  a  new  osseous  shell,  which  evidently  could 
not  proceed  from  the  old  bone,  and  no  less  evidently  depended 
upon  an  ossific  process  resident  in  the  periosteum. 

"As  Nature  is  not  capricious  or  variable  in  her  proceedings,  I 
regard  this  case  as  sufficient  of  itselfi  without  any  further 
evidence,  to  establish  the  ossific  power  of  the  periosteum.  But, 
with  the  view  of  making  the  matter  still  more  clear,  I  performed 
the  following  experiments.  I  exposed  the  radius  of  a  dog,  and 
removed  an  inch  and  three-quarters  of  it  together  with  the 
periosteum.  At  the  same  time  I  exposed  the  radius  of  the  other 
leg,  and  removed  a  corresponding  portion  mthout  the  periosteum, 
which  was  carefully  detached  from  it  and  left  quite  entire,  except 
where  slit  open  in  front.  Six  weeks  afterwards  the  dog  was 
killed,  and  the  bones  examined.  In  the  one,  from  which  a 
portion  had  been  taken  together  with  the  periosteum,  the  ex- 
tremities were  found  extended  towards  each  other  in  a. conical 
form,  with  a  great  deficiency  of  bone  between  them,  and  in  its 
place  merely  a  small  band  of  tough  ligamentous  texture.  In 
the  other,  where  the  periosteum  had  been  allowed  to  remain, 
there  was  a  compact  mass  of  bone  not  only  occupying  the 
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Space  left  by  the  portion  removed,  but  rather  exceeding  it  in 
thickness.  This  experiment^  when  repeated,  afforded  the  same 
results. 

'^  I  next  exposed  the  radius  of  another  dog,  and  separated  the 
periosteum  from  the  bone  as  in  the  former  experiment ;  but  then, 
instead  of  cutting  out  the  denuded  bone,  inserted  a  thin  plate  of 
metal  between  it  and  the  periosteum*  The  edges  of  the  membrane, 
.and  then  those  of  the  skin,  were  sewed  together,  and  the  wound 
healed  kindly.  At  the  end  of  six  weeks  I  dissected  the  limb,  and 
found  a  deposition  of  osseous  substance  in  the  periosteum,  forming 
a  bony  plate  exterior  to  the  metal,  and  not  connected  with  the 
old  bone  except  by  the  membrane. 

**  I  lastly  exposed  the  radius  of  a  dog,  and  cut  away  the  perios- 
teum to  the  same  extent  that  it  had  been  merely  detached  in  the 
experiment  just  mentioned,  and  surrounded  the  denuded  bone 
with  a  piece  of  metaL  At  the  end  of  six  weeks  I  found  a  thick 
tough  capsule  formed,  enclosing  the  metallic  plate,  but  having  no 
osseous  substance  in  it 

**  The  evidence  which  has  now  been  adduced  seems  to  me  suffi- 
cient for  putting  beyond  aU  question  the  power  of  the  periosteum 
to  form  new  bone,  independently  of  any  assistance  from  the  old 
one.  I  submit  it,  with  deference,  to  the  Society,  in  the  hope  that 
those  members  who  have  directed  their  attention  to  the  subject 
will  give  it  their  dispassionate  consideration,  and  either  admit 
the  opinion  which  it  supports,  or  shew  the  fallacy  by  which  it 
has  misled." 

The  treatment  of  necrosis  seldom  admits  of  active  measures 
on  the  part  of  the  surgeon  at  its  early  stage.  Abscesses  should 
be  opened  when  they  point  Sequestra  ought  to  be  assisted  to 
escape,  and  the  patient's  strength  supported  by  nourishing  diet, 
and  the  other  usual  means.  If  the  death  of  the  bone  is  so  sudden 
and  extensive,  that  the  new  shell  is  not  able,  in  the  first  instance, 
to  support  the  strain  of  the  muscles  and  weight  of  the  limb,  splints 
must  be  carefully  employed  until  the  process  of  ossification  is 
advanced  far  enough  to  render  them  unnecessary.  Finally,  in  case 
the  patient  proves  unable  to  bear  the  long-continued  and  exhaust- 
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ing  exertion  requisite  for  accomplishing  the  cure,  he  ought  to  be 
relieved  by  amputation. 

Suppuration  of  Bone  and  Caries. 

It  is  only  in  the  cancellated  or  spongy  texture  of  bone  that 
inflammation  induces  suppuration ;  the  dense  parts  never  taking 
it  on  unless  they  are  previously  expanded  and  loosened,  in  conse- 
quence of  chronic  inflammation.  In  the  cancellated  texture  sup- 
puration is  frequently  preceded  by  scrofulous  deposition. 

The  matter  may  be  collected  either  on  the  external  surface, 
or  in  the  interior  of  the  bone.  In  both  cases  there  is  more  or 
less  excavation,  eflFected  by  absorption  of  the  bone  concerned ; 
and  in  the  latter  not  only  this  efiect  ensues,  but  also  an  enlarge- 
ment of  the  external  shell  of  the  bone,  which  thus  forms  an  ex- 
pansion, constituting  what  is  called  spina  ventosa. 

The  most  remarkable  example  of  osseous  expansion  from 
the  formation  of  matter  with  which  I  am  acquainted,  is  a 
preparation  in  the  Museum  of  the  College  of  Surgeons  of 
Edinburgh,  It  resulted  from  fracture  of  the  tibia,  and  existed, 
progressively  increasing,  for  many  years,  during  which  the  patient 
was  enabled  to  discharge  the  duties  of  an  active  life,  by  closing 
the  orifice  with  a  cork,  which  he  removed  from  time  to  time 
when  he  found  a  convenient  opportunity  for  pouring  out  the 
accumulated  fluid. 

The  cavities  which  are  formed  in  the  cancellated  substance 
of  bones,  especially  in  those  cases  where  there  has  been  a  pre- 
vious infiltration  of  scrofulous  formation,  frequently  contain  loose 
portions  of  the  spongy  bone,  which  have  been  deprived  of  vita- 
lity by  the  inflammation.  When  the  matter  escapes  from  a 
hollow  of  the  bone  by  causing  absorption  of  its  sides,  or  when  it 
is  formed,  in  the  first  instance,  exterior  to  it,  the  integuments  are 
elevated,  and  at  length  give  way,  with  great  relief  from  the  pain 
which  was  previously  suflFered.  The  abscess  may  then  heal,  like 
an  ordinar}'  one  of  the  soft  parts,  or  prove  very  obstinate,  or  per- 
manently resist  all  means  of  cure.  It  is  impossible  to  foretell 
positively  which  of  these  events  will  ensue,  but  experience  and 
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attention  to  the  following  circnmstanoes  generally  enable  the 
soigeon  to  form  a  pretty  accurate  opinion  as  to  the  result : — 1. 
If  the  patient  possesses  a  good  constitution,  and  suppuration  in 
the  bone  has  been  induced  in  consequence  of  inflammation  caused 
by  severe  external  violence,  such  as  the  wound  of  a  joint,  the 
prognosis  may  be  fiBivourable.  2.  If  the  patient  possesses  a  bad  con* 
stitution,  and  the  primary  inflammation  has  commenced  without 
any  external  cause,  or  one  comparatively  so  slight  as  a  bruise  or 
a  strain,  which  of  itself  is  evidence  of  his  constitution  being  un- 
sound, the  disease  will  probably  be  obstinate  or  incurable.  8.  If 
the  patient  is  an  infiEUit  or  child,  and  especially  if  he  suffers  from 
suppuration  of  several  bones  at  the  same  time,  there  is  a  good 
prospect  of  an  ultimate  cure,  but  not  without  a  very  tedious 
process  of  recovery.  4  If  the  suppuration  takes  place  in  a  bone 
that  naturally  possesses  a  dense  texture,  but  which  has  been 
opened  out  by  previous  disease,  it  generally  admits  of  cure  more 
readily  than  when  seated  in  one  originally  cancellated.  Sir  R 
Brodie  has  directed  attention  to  abscesses  forming  in  the  cancel* 
lated  texture  of  bones,  but  more  especially  the  tibia,  and  remain- 
ing latent  for  an  unlimited  duration  of  months  or  years,  the  chief 
symptoms  being  enlargement  of  the  bone,  with  thickening  of 
the  soft  parts,  and  deep-seated  pain.  In  such  cases  he  advises 
the  employment  of  a  trephine  to  evacuate  the  matter;  and  this 
practice  has  been  adopted  with  advantaga  But  the  operation 
must  not  be  resorted  to  without  the  greatest  caution,  since 
chronic  periostitis  is  extremely  apt  to  simulate  the  condition  re- 
quiring its  performance,  and  has  misled  practitioners,  even  of  the 
most  extensive  experience,  to  trepan  unnecessarily,  with  effects 
not  less  disastrous  than  even  the  death  of  the  patient. 

Whatever  be  the  opinion  entertained  of  the  probable  result 
of  the  case,  after  the  matter  has  been  evacuated,  it  ought  always 
at  first  to  be  treated  as  if  the  sore  were  expected  to  heaL  Free 
openings  should  be  afforded  to  the  discharge ;  stimulating  washes, 
with  moderate  pressure  afterwards  applied ;  and  the  patient's 
general  health  carefully  preserved.  When  the  ulcer  of  the  bone 
resists  all  means  of  cure,  it  constitutes  what  is  called  Caries. 
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The  distingaishing  character  of  caries  is  obstinacy  of  the  dis- 
ease.    The  local  symptoms  vary  considerably  as  to  the  quantity 
and  quality  of  the  discharge,  the  degree  of  pain,  and  the  appear- 
ance of  the  orifice.    The  matter  is  generally  thin  and  fetid,  but 
sometimes  possesses  all  the  properties  of  perfect  pus ;  the  pain 
for  the  most  part  is  gnawing"  and  incessant,  but  often  is  hardly 
perceptible,  or  on  the  contrary  extremely  severe.    The  orifice  is 
usually  small  and  callous,  but  occasionally  exhibits  large  and 
flabby  granulations.    The  disease  has  for  the  most  part  remissions 
more  or  less  complete,  and  of  considerable  duration,  in  which  the 
pain  and  discharge  nearly  or  altogether  cease,  and  the  ulcer  seems 
to  be  on  the  point  of  healing,  or  actually  becomes  covered  with 
a  cicatrix,  which,  however,  is  always  thin  and  soft    But  these 
amendments  are  only  partial  and  temporary,  being  always  followed 
by  relapse,  and  there  is  no  natural  limit  to  the  duration  of  the 
disease  except  the  life  of  the  patient,  who,  after  months,  or  even 
many  years  of  suffering,  becomes  finally  exhausted,  either  by  the 
caries  itself^  or  some  other  disorder  which  the  irritation  produced 
by  it  has  excited.  When  a  carious  bone  has  been  macerated,  the  dis- 
eased part  is  found  excavated  and  rough,  the  cancellated  texture 
being  remarkably  spicular,  white,  and  brittle,  so  as  to  resemble  a 
spongy  bone  which  has  been  exposed  to  the  action  of  fire.    The 
surface  thus  affected  is  often  of  considerable  extent,  though 
frequently  very  small,  even  in  cases  of  old  standing,  but  the  dis- 
ease seldom  reaches  to  a  considerable  depth.    The  field  of  the 
disease  seems  to  be  determined  by  the  primary  inflammation,  and 
after  being  thus  established,  has  little  or  no  tendency  to  become 
larger.    Around  the  carious  part  there  is  always  an  effusion  of 
new  osseous  matter  in  the  form  of  spines  or  tubercles,  extending 
to  a  considerable  distance,  and  greatly  increasing  the  thickness  of 
the  bone.    This  new  mass,  which  is  no  doubt  produced  in  con- 
sequence of  the  irritation  of  the  disease,  like  that  formed  to 
reunite  fractures  and  supply  the  place  of  exfoliations,  is  charac- 
terised by  compactness  and  smoothness  when  minutely  examined, 
though  on  superficial  inspection  it  appears  rough  and  porous. 
The  pores  are  apertures  for  the  transmission  of  blood-vesscb,  but 
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their  form  is  circular  and  their  edges  rounded  o£^  so  that  sharp 
edges  cannot  anywhere  be  perceived  The  newlj-efifosed  bone 
may  thus  be  readily  distinguished  fiom  the  diseased  part,  to  the 
irritation  of  which  it  owes  its  origin.  It  is  necessaiy  also  to 
distinguish  between  caries,  and  the  excavation  of  the  cancellated 
texture  which  is  caused  by  absoiption  owing  to  pressure;  In  this 
case  the  bone  presents  the  same  appearance  that  it  would  do  if  its 
external  crust  were  removed  by  mechanical  means;  and  it 
possesses  none  of  the  whiteness,  brittleness,  or  spicular  sur&ce 
observed  in  caries.  As  this  difference  can  hardly  be  ascertained 
until  after  maceration,  a  more  usefid  distinction  is  afforded  by 
the  history  of  the  case,  and  whenever  the  excavation  is  plainly 
refendble  to  pressure,  no  apprehension  need  be  entertained  of 
caries.  It  is  thought  by  many  that  deepnseated  collections  of 
matter,  if  not  evacuated  early,  may  occasion  caries ;  but  when 
this  morbid  state  of  the  bone  is  connected  with  deep  suppuration, 
it  will  always  be  found  to  have  been  the  direct  result  of  the 
primary  inflammation.  That  mere  pressure  is  not  sufficient  to 
produce  caries,  may  be  learned  fiom  the  want  of  any  morbid 
disposition  in  the  sides  of  the  apertures  which  are  formed  by 
absorption  to  evacuate  matter  confined  in  the  cavities  of  bones. 
In  the  living  body  the  carious  surface  is  generally  more  or  less 
completely  covered  with  unhealthy  granulations,  which  often 
possess  very  considerable  firmness,  and  render  the  discovery  of 
its  extent^  or  even  existence,  by  no  means  easy.  The  disease 
occurs  at  all  ages,  but  commences  most  fiequently  in  the  early 
periods  of  life.  It  is  most  frequently  met  with  in  persons  dis- 
posed to  scrofulous  action,  and  often  follows  suppuration  in  bones 
which  have  been  the  seat  of  deposits  proceeding  fiom  that  morbid 
disposition. 

The  treatment  of  caries  is  to  be  conducted  on  the  same  prin- 
ciples as  that  of  cancer,  and  consists  in  the  use  of  means  which 
have  the  effect  either  of  destroying  the  life  of  the  morbid  part, 
or  of  removing  it  at  once  from  the  system.  There  is  this  differ- 
ence, however,  that  there  being  no  malignant  tendency  to  take 
on  the  same  diseased  action  in  the  neighbouring  parts,  it  is  not 
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necessary  to  remove  any  of  them,  except  in  order  to  gain  access 
to  the  seat  of  the  eviL  Notwithstanding  this  favourable  circum- 
stance, it  is  found  extremely  difficult  to  eradicate  the  disease  by 
depriving  the  part  afifected  of  its  vitality.  The  bone  usually  lies 
at  a  considerable  depth  ;  the  caries,  though  it  seldom  penetrates 
deeply  into  its  substance,  generally  occupies  an  extensive  and 
irregular  surface ;  and  the  effect  of  agents  used  with  the  view  of 
killing  the  morbid  part  is  necessarily  much  weakened  by  its 
humidity.  The  concentrated  mineral  acids — ^the  nitrates  of  silver 
and  mercury — ^the  red  oxide  of  mercuiy — and  the  actual  cautery, 
are  considered  the  best  means  for  the  purpose.  In  using  them 
the  bone  affected  ought  to  be  very  freely  exposed  by  a  crucial 
incision,  and  then  dried  as  well  as  possible,  after  which  the 
caustic  or  cautery  selected  should  be  applied  so  as  to  produce  a 
decided  effect.  The  fluid  caustics  should  be  applied  by  means 
of  a  piece  of  lint  soaked  in  them ;  the  solid  ones  should  be 
rubbed  on  the  part,  or,  if  they  are  in  the  form  of  a  powder,  as 
the  red  oxide  of  mercury,  laid  on  it  in  substance ;  the  cautery 
should  be  of  a  spherical  or  ovate  shape,  it  must  be  pressed  down 
firmly,  and  be  succeeded  by  two  or  three  others  until  the  whole 
morbid  surface  has  been  subjected  completely  to  their  action. 
The  effect  of  all  these  applications,  however  carefully  employed, 
is  very  superficial,  and  it  is  extremely  difficult,  if  not  impossible, 
to  insure  their  operation  on  the  whole  surface  of  the  diseased 
part  They,  therefore,  frequently  require  to  be  repeated,  and 
generally  prove  inadequate  to  destroy  the  disease,  unless  it  is 
very  limited  and  accessible ;  and  it  is  even  not  improbable  that 
some  of  them,  as  the  actual  cautery,  may  occasionally  make  the 
matter  worse,  and  extend  the  disease  to  the  neighbouring  bone 
by  exciting  inflammation  in  it  For  these  reasons  excision 
ought  to  be  preferred  to  caustics  for  removing  the  carious  bone  ; 
and  if  the  part  affected  be  within  reach,  which  can  always  be 
ascertained  previous  to  commencing  the  operation,  it  may  by  this 
method  be  surely  and  thoroughly  eradicated  at  once.  If  the 
disease  is  superficial,  and  of  small  extent,  it  is  easily  scooped  out 
with  a  gouge,  the  toughness  and  compactness  of  the  sound  bone 
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distingaisluBg  it  from  the  morbid  poitioiL  If  extensive  and 
deeply  seated,  it  is  best  removed  by  taking  away  the  whole  of 
the  articulating  extremities  concemedy  as  will  be  explained  here- 
after when  the  diseases  of  the  joints  are  considered.  When  the 
situation  of  the  caries  prevents  it  from  being  cut  out^  amputa- 
tion ought,  if  possible,  to  be  performed ;  and  if  this  be  imprac- 
ticable, the  disease  will  sooner  or  later  prove  inevitably  fatal 

Exodoisis. 

The  term  Exostosis  is  employed  to  denote  various  morbid 
conditions  of  the  osseous  system  differing  materially  from  each 
other,  and  has  consequently  occasioned  great  confusion.  In 
order  to  avoid  this,  it  ought  to  be  confined  in  its  meaning  to 
imply  an  unnatural  growth  of  bone.  ExostosiB  in  this  sense  ex- 
hibits three  remarkable  varieties  in  respect  of  its  structure ;  being 
sometimes  solid,  at  other  times  hollow,  and  also  not  un&equently 
spicular  or  foliated — that  is,  composed  of  radiating  points  or 
plate&  The  first  of  these  kinds  of  exostosis  exists  independently 
of  any  other  disease^  but  the  two  others  are  connected  with,  and 
dependent  upon,  different  morbid  formations,  along  with  which 
they  may  more  properly  be  considered. 

The  firsts  which  may  be  called  the  simple  or  solid  exostosis, 
consists  of  a  mass  of  osseous  substance  growing  out  of  a  bone 
naturally  belonging  to  the  skeleton.  It  is  sometimes  thin  and 
flat^  rising  gradually  from  the  surrounding  surface,  and  not  caus^ 
ing  any  sharp  projection,  when  it  is  named  a  Kode— an  appella- 
tion which  is  also  used  to  designate  a  similar  swelling  dependent 
on  chronic  thickening  of  the  periosteum.  In  other  cases  it  forms 
a  projecting  excrescence,  the  neck  of  which  is  usually  narrow  in 
proportion  to  the  extremity.  The  substance  composing  such  ex- 
crescences is  of  various  solidity,  being  sometimes  open  and  spongy, 
at  others  more  dense  and  compact  The  bones  most  frequently 
thus  affected  axe  the  femur,  tibia,  humerus,  and  distal  phalanx  of 
the  great  toe.  It  may  appear  at  any  age,  but,  for  the  most  part, 
does  so  about  the  time  of  puberty. 

The  inconvenience  which  this  sort  of  exostosis  occasions 
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depends  very  much  upon  its  situation.  Generally  while  the 
growth  is  enlaiging,  pain  and  annoyance  are  experienced  from 
obstructed  function  of  the  neighbouring  parts ;  but  when  it 
ceases  to  increase  and  becomes  dense,  which  it  usually  does 
sooner  or  later,  the  irritation  of  its  presence  becoming  habitual, 
is  no  longer  troublesome.  The  treatment^  therefore,  seldom 
requires  to  be  active;  and  nothing  more  is  usually  requisite 
than  to  protect  the  limb,  or  part  afifected,  from  the  irritation  of 
motion  or  pressure,  so  long  as  the  exostosis  is  enlarging.  Should 
it  prove  permanently  or  seriously  troublesome,  excision  affords 
easy  and  effectual  means  of  relief.  For  this  purpose  many 
ingenious  contrivances  have  been  recommended,  but  nothing 
answers  so  well  as  the  cutting-pliers.  It  has  been  thought 
necessary  to  perform  amputation  of  the  great  toe  on  account  of 
the  exostoses  which  are  apt  to  grow  at  the  side  or  extremity  of 
the  nail ;  but  this  proceeding  is  equally  severe  and  imnecessaiy, 
as  excision  of  the  tumour  may  be  easily  effected,  and  is  not  fol- 
lowed by  relapse.  The  reason  of  this  appears  to  be  that  the 
ossifying  process  proceeds  not  from  the  root  but  from  the  surface 
of  the  growth — ^which  is  covered  by  a  layer  of  fibro-cartilage  or 
cartilaginous  substance,  and  in  some  situations  with  the  addition 
of  an  investing  bag,  like  the  synovial  membrane.  This  condition 
greatly  facilitates  removal,  by  insulating  the  exostosis  from  sur- 
rounding parts,  and  affording  access  to  its  point  of  attachment 
It  also  occasionally  embarrasses  the  diagnosis  by  becoming  the 
seat  of  serous  effusion. 

The  hollow  exostosis  depends  on  the  expansive  effect  of  fluid 
or  solid  formations  within  the  bone  ;  and  the  osseous  substance 
may  be  regarded  as  devoid  of  any  morbid  disposition,  so  that  if 
the  contents  could  be  removed  it  would  contract  to  its  ordinary 
dimensions.  The  same  observations  apply  to  the  spicular  or 
foliated  exostosis,  which  is  always  found  connected  with  some 
source  of  irritation,  and  is  to  be  looked  upon  rather  as  a  conse- 
quence than  a  part  of  the  disease. 
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Fibr(hOartilaginous  Ttmaur  of  Bane. 

It  is  usual  to  comprehend  all  the  solid  tumours  of  bone,  the 
consistence  of  which  is  less  hard  than  that  of  the  bone  itself, 
under  the  title  of  Osteo-earcoma.  But  as  this  leads  to  much  con- 
fusion, it  is  better  to  divide  the  softer  tumours  of  bone  into 
the  fibro-cartilaginous,  and  medullary-earcomatous,  ^hich  differ 
essentially  in  their  nature  and  consequences. 

The  fibro-cartilaginous  tumour,  when  occurring  in  bones, 
possesses  the  characters  which  have  been  already  described  in 
the  general  account  of  this  kind  of  morbid  growth*  Its  colour 
is  white,  gray,  or  yellow;  its  consistence  more  or  less  nearly 
approaches  that  of  cartilage,  and  it  often  has  interspersed  through 
it  small  cysts  of  transparent  fluid.  It  generally  originates  in 
the  central  part  of  the  bone  affected,  and  gradually  enlarging; 
expands  the  surrounding  shell,  which  still  preserves  the  pro- 
perties of  sound  osseous  tissue,  though  sometimes  singularly 
altered  in  shape.  The  tumour  is  productive  of  little  inconveni- 
ence except  from  its  size,  but  on  this  account  is  often  a  source  of 
great  annoyance  and  distress ;  as  when  the  lower-jaw,  humerus, 
metacarpal  bones,  or  phalanges  of  the  fingers  are  affected. 
There  is  reason  to  beUeve,  that  if  the  fibro-cartilaginous  substance 
could  be  completely  eradicated,  the  bone  would  resume  its 
natural  shape  and  size ;  but  as  its  cellular  or  honeycomb-looking 
structure,  when  expanded  by  the  disease,  renders  this  impractic- 
able, the  only  remedy  is  removal  of  the  bone  affected,  which, 
however  disagreeable  in  some  situations^  from  the  deformity 
occasioned  by  it>  may  at  least  be  performed  with  a  favourable 
prospect  of  effecting  a  permanent  cure. 

MedvMary-SaroomaiouB  Ttmumr  of  Bone. 

Medullary  sarcoma  occurs  in  bone  perhaps  more  &equently 
than  in  any  other  tissue  of  the  body.  It  commences  sometimes 
immediately  under  the  periosteum,  and  causes  an  excavation  in 
the  surface  of  the  bone,  around  which  more  or  less  osseous 
matter  is  effused;  at  other  times  it  begins  in  the  interior. 
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springing  apparently  from  the  medullary  membrane,  and  then 
expands  the  bone  into  a  shell,  or,  by  inducing  absorption,  causes 
a  perforation,  through  which  it  issues  and  swells  into  an  external 
tumour ;  or  it  opens  out  the  bone  into  needles  or  plate-like  pro- 
cesses radiating  from  the  central  seat  of  the  disease;  or  lastly,  it 
may  simply  occupy  the  place  of  the  bone.  But,  whatever  may 
be  the  diversity  in  this  respect^  the  morbid  degeneration  always 
exhibits  its  characteristic  features.  There  is  usually  great  pain 
from  the  first,  and  often  for  a  long  while,  before  any  external 
swelling  is  visible.  The  patient  loses  flesh,  and  indicates,  by  his 
anxious  expression  of  countenance,  the  presence  of  a  malignant 
disease.  The  tumour,  though  at  first  seldom  so  soft  as  when 
originating  in  the  less  dense  tissues  of  the  body,  in  its  progress 
becomes  softened,  and  acquires,  at  least  in  some  parts  of  its 
extent,  a  consistence  so  nearly  approaching  that  of  a  fluid,  as  to 
render  the  discrimination  from  it  extremely  difficult.  Then  the 
veins  enlarge — the  integuments  inflame — ^ulceration  ensues — 
fungous  excrescences  protrude — and  the  patient  sinks  imder  the 
exhaustion  which  results  from  profuse  discharge  of  ill-condi- 
tioned matter  or  blood.  The  disease  makes  its  attack  at  every 
time  of  life,  and  in  both  sexes ;  but  seems,  on  the  whole,  most 
frequent  between  twenty  and  forty  years  of  aga  The  only 
remedy  is  amputation;  and  unless  this  be  performed  early, 
before  the  constitution  of  the  patient  is  much  injured,  and  freely, 
so  as  to  remove  the  whole  of  the  affected  bone,  it  will  in  all 
probability  prove  of  little  permanent  benefit 

Cystic  Tumour  of  Bone. 

The  bones  sometimes,  but  very  rarely,  with  exception  of  the 
upper  and  lower  jaw,  become  the  seat  of  cystic  formations. 
The  swelling  is  generally  not  attended  with  much  pain,  and  at  its 
commencement  may  be  mistaken  for  a  solid  exostosis  or  cartila- 
ginous growth;  but  as  the  cysts  enlarge  and  approach  the 
surface,  the  thinness  of  their  parietes  betrays  the  nature 
of  the  case.  This  disease  occurs  most  frequently  in  the 
earlier  periods  of  adult  age.    So  long  as  it  retains  the  characters 
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of  the  oystic  tamonr,  it  may  be  regarded  as  free  from  any  malig- 
nant action ;  but  this  morbid  stractuie  sometimes  changes  into 
mednllaiy  sarcoma  The  best  mode  of  treatment  is  early  and  free 
^moTof  the  bone  affected,  if  puncturing  the  tumour,  or  laying 
it  open  by  free  incision,  has  not  the  effect  of  curing  the  disease. 

Rachitis  or  RickeU. 

By  Bickets  is  understood  a  morbid  state  of  the  osseous 
system,  in  which  the  bones  are  soft  and  flexible,  being  converted 
into  a  substance  more  like  leather  than  bone;  having  a  brown 
colour  and  cartilaginous  consistence,  with  no  appearance  of 
marrow,  but  immerous  irr^ularly  circular  and  oval  cells,  even 
in  the  parts  naturally  most  compact,  containing  a  brownish-red 
fluid.  The  disease  does  not  directly  cause  pain,  but  occasions 
great  inconvenience  by  allowing  the  bones  to  bend  under  the 
weight  of  the  body,  and  contraction  of  the  muscles.  It  is 
accompanied  with  weakness  and  derangement  of  the  whole 
system,  the  symptoms  of  which  are  a  pale  and  sickly  counten* 
ance,  tumid  abdomen,  flabbiness  of  the  muscles,  and  unhealthy 
evacuations.  The  earliest  perceptible  alteration  of  the  bones  is 
at  the  wrists,  where  the  extremities  of  the  radius  and  ulna-  be- 
come pretematurally  large,  and  are  apt  to  excite  the  suspicion  of 
fracture.  It  is  confined  to  the  period  of  childhood,  and  seldom 
b^^  later  than  the  second  or  third  year  of  age.  It  affects 
chiefly  the  offspring  of  young  or  unhealthy  parents,  and  occurs 
most  frequently  in  cold  moist  climates.  It  terminates  either 
in  death  or  in  a  return  to  health,  after  months  or  years  of 
duratioiL  Contrary  to  what  might  be  expected,  rickety  bones 
are  readily  broken  by  slight  d^rees  of  violence,  and  their  re- 
paration in  such  cases  is  effected  chiefly  by  cartilage.  When 
the  bones  r^ain  their  healthy  nutritive  action,  they  become 
as  hard  and  unyielding  as  usual,  retaining,  however,  the  curva- 
tures which  have  taken  place  during  the  softened  state.  The 
new  osseous  substance  which  is  deposited  during  their  subse- 
quent growth,  occupies  chiefly  the  concave  side  of  the  arches  into 
which  they  are  bent,  where  it  has  most  effect  in  strengthening 
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their  power  of  resistance,  and  thus  gives  them  a  remarkable 
flattened  shape. 

Rickets  used  to  be  ascribed  to  the  operation  of  a  morbid  acid 
humour  pervading  the  system,  and  the  remedy  consequently  con- 
sisted in  liberally  supplying  the  patient  with  alkaline  and  earthy 
preparations,  in  order  to  neutralize  this  acidity,  and  replace  the 
defective  earth  of  the  bones,  which  was  supposed  to  have  been 
removed  by  its  chemical  agency.  The  disease  is  now  referred, 
more  consistently  with  scientific  pathology,  simply  to  disorder  of 
the  nutritive  action  of  the  osseous  tissue,  and  the  means  em- 
ployed to  correct  it  are  merely  those  which  tend  to  strengthen 
the  system  in  general,  while  eveiy  prudent  precaution  is  taken 
to  prevent  the  bones  from  suffering  distortion,  so  long  as  they 
remain  exposed  to  it  by  their  softness  and  flexibility. 

With  these  objects  in  view,  the  patient  ought  to  be  frequently 
put  into  a  warm  bath,  and  every  day  have  the  whole  surface  of 
the  body  subjected  to  friction.  He  should  be  warmly  clothed, 
and,  if  possible,  removed  to  a  dry  situation  sheltered  from  the 
cold.  His  diet  must  be  moderate,  easily  digestible,  and  nourish- 
ing ;  and  he  should  abstain  from  all  medicine,  except  what  is 
required  to  maintain  or  excite  the  intestinal  secretions.  While 
the  bones  are  in  a  yielding  state,  exercise  in  the  erect  posture 
may  cause  curvature  and  distortion,  especially  of  the  bones  com- 
posing the  trunk  and  inferior  extremities;  the  patient  ought^ 
therefore,  to  be  debarred  from  walking,  ninning,  etc,  and 
encouraged  to  creep  and  roll  upon  the  floor  or  on  the  ground 
in  the  open  air.  Shoidd  the  limbs  unfortunately  have  been 
bent  through  neglect  or  injudicious  treatment,  they  may 
often  be  straightened  by  the  gentle  and  continued  use  of  splints 
or  other  apparatus. 

Mollitiea  and  FragUitas  Ossium. 

By  MoUities  Ossium  or  Malacosteon  is  understood  a  general 
disease  of  the  bones,  in  which  they  become  extremely  soft,  much 
more  so  than  in  rickets,  so  that  in  its  advanced  stages  there 
hardly  remains  any  trace  of  the  osseous  texture,  and  the  perios- 
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teum  encloses  merely  a  yellow  or  brownish  mass  of  lardy  con- 
sistence. This  affection  is  attended  with  excessive  and  almost 
incessant  pain — ^is  almost  confined  to  females — occurs  chiefly  at 
the  middle  period  of  life — and  though  often  very  slow  in  its 
progress^  advances  until  the  patient  dies. 

There  is  no  effectual  remedy  for  this  malady,  and  its  treat- 
ment consists  in  the  use  of  means  proper  for  palliating  the 
patient's  sufferings,  of  which  the  different  preparations  of  opium 
are  the  best^  and  supporting  the  general  health,  for  which  pur- 
pose sea  air  seems  to  have  most  influence. 

fragility  or  unusual  facility  for  being  broken,  naturally  leads 
to  the  idea  of  a  redundance  in  the  earthy  constituent  of  bones ; 
and  a  certain  degree  of  it  depending  on  tins  cause  is  observed  in 
old  people ;  but  the  condition  which  is  generally  understood  to 
be  denoted  by  this  titie,  and  in  which  the  proneness  to  breaking 
is  so  great  that  fracture  is  caused  by  the  slightest  external  vio- 
lence, or  even  by  the  action  of  the  muscles  in  effecting  the  ordi- 
nary movements  of  the  limbs,  is  a  state  of  preternatural  softness 
instead  of  increased  density.  Bickets,  malacosteon,  and  the 
medullaiy-sarcomatous  degeneration,  all  occasionally  render  the 
bones  more  liable  to  be  broken  ;  and  fracture  being  sometimes 
the  first  obvious  effect  of  the  diseased  action,  is  not  only  thought 
to  be  the  cause  that  induced  it>  but  also  chosen  as  the  character- 
istic feature  for  its  designation.  A  remarkable  degree  of  fragility 
has  been  observed  in  the  advanced  stage  of  carcinomatous  disease. 

Diseases  of  the  Spine. 

There  are  two  morbid  states  of  the  spinal  column  which 
occur  so  frequently,  and  are  attended  with  such  important  effects 
on  the  system,  that  they  require  to  be  considered  by  themselvea 
These  are  inflammation,  and  some  of  its  consequences,  with  or 
without  curvature,  and  curvature  without  inflammation. 

When  inflanmiation  occurs  in  the  vertebrae,  it  is  seated  in 
their  bodies  and  intermediate  cartilages,  and  is  indicated  first  by 
a  dull  gnawing  pain  at  the  part,  which  is  aggravated  by  pressure 
and  motion ;  then  a  slight  degree  of  swelling  generally  appears 
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SO  as  to  make  the  spinous  processes  of  the  affected  vertebrae  ap- 
pear more'  projecting  than  usual ;  the  patient  loses  his  appetite 
and  strength;  becoming  dull  and  listless,  and  preferring  the 
horizontal  posture  ;  his  inferior  extremities  are  reduced  in  bulk, 
and  affected  with  numbness  and  rigidity;  whence  the  gait  is 
awkward  and  vacillating,  the  legs  frequently  crossing  each  other, 
while  the  trunk  is  held  peculiarly  erect  and  rigid,  to  protect  the 
diseased  part  from  motion.  As  the  disease  advances,  the  patient 
sometimes  loses  the  use  of  his  limbs  entirely ;  and,  in  addition 
to  his  other  complaints,  is  generally  distressed  by  an  uneasy 
feeling  at  the  pit  of  his  stomach,  and  a  painful  sense  of  constric- 
tion round  the  chest,  in  the  region  of  the  diaphragm.  Suppura- 
tion usually  ensues,  and  the  matter  is  either  confined  to  the 
neighbourhood  of  the  bone  affected,  or  descends  in  the  interstices 
of  the  soft  parts  so  as  to  present  itself  lower  down.  When  the 
dorsal  vertebrae  are  affected,  it  generally  points  in  the  loins,  and 
constitutes  a  lumbar  abscess;  when  the  lower  dorsal  or  the 
limibar  vertebrae  are  concerned,  it  for  the  most  part  passes  down 
along  the  psoas  muscle,  and  appears  in  the  groin,  sometimes  above, 
but  more  frequently  below,  Pouparf  s  ligament,  when  it  is  named 
a  psoas  abscess.  The  matter,  in  order  to  point  above  Poupart's 
ligament,  must  perforate  the  abdominal  muscles  and  fasciae, 
through  means  of  absorption,  which  happens  generally  by  a  small 
aperture ;  the  pus  thus  comes  to  be  quite  superficial,  and  diffused 
under  the  skin,  from  which  circumstance  the  abscess  may  be 
erroneously  regarded  as  entirely  subcutaneous.  It  must  be  ob- 
served, that  though  chronic  abscesses  in  the  loins  or  groin  most 
frequently  proceed  from  diseased  bone,  they  may  exist  independ- 
ently of  such  sources,  just  as  in  other  parts  of  the  body. 

When  the  pus  ceases  to  be  confined  near  the  bone,  and  begins 
to  drain  away  from  it,  the  patient  generally  experiences  great 
relief  from  his  complaints.  The  pain  becomes  very  much  less- 
ened, and  the  use  of  his  limbs  is  often  in  some  measure  or  alto- 
gether regained.  But  this  amendment  is  usually  accompanied 
by  a  serious  change  to  the  worse  in  another  respect ;  since  the 
vertebral  column  is  apt  to  bend  under  its  superincumbent  weight, 
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when  weakened  by  the  destruction  of  bone  and  intervertebral 
cartilage  which  attends  the  suppuration.  The  curvature  in  this 
case  takes  place  forwards,  and  being  confined  to  a  small  extent  of 
the  spine,  causes  an  acute  projection  behind,  so  that  one  or  more 
of  the  spinous  processes  appear  to  be  dislocated  backwards.  This 
change  of  shape  does  not  take  place,  either  when  the  extent  of 
the  disease  is  small  in  proportion  to  the  size  of  the  bones  in 
which  it  is  seated,  or  when  it  is  so  great  that  the  patient  is  con- 
stantly confined  to  the  horizontal  posture ;  but  these  circum- 
stances are  comparatively  rare  in  proportion  to  those  which 
favour  the  occurrence  of  curvature.  If  the  morbid  action  ceases 
before  suppuration,  the  bones  affected  unite  with  a  degree  of 
approximation  proportioned  to  the  amount  of  absorption  which 
they  have  suffered ;  and  if  suppuration  does  take  place,  the  sur- 
face of  the  abscess  either  heals  with  approximation  and  consoli- 
dation of  its  parietes — ^the  vertebrae  concerned  appearing  as  if  run 
into  one  mass — or  a  state  of  caries  remains,  and  gradually  wears 
out  the  patient's  strength. 

This  disease  may  occur  at  any  period  of  life,  but  is  by  far 
most  common  in  children  from  two  to  eight  years  of  age.  In 
adults  it  generally  occupies  a  small  part  of  the  bone,  and  proves 
extremely  obstinate,  or  rather  always  incurable,  at  least  with 
such  few  exceptions  as  hardly  deserve  to  be  mentioned.  In 
childhood  it  usually  engages  the  whole  substance  of  two  or  three 
adjoining  bodies  of  the  vertebrae,  which  on  dissection  are  found 
almost  entirely  wasted  away,  together  with  the  intervertebral 
substance,  portions  of  dead  bone  and  pus  occupying  the  cavity. 

The  disease  is  usually  ascribed  to  twists  or  blows ;  but  as 
these  injuries  are  seldom  thought  of  until  long  after  they  are 
alleged  to  have  been  received,  and  not  before  the  symptoms 
attract  attention,  there  id  some  reason  to  discredit  their  effect  in 
exciting  the  morbid  action.  In  children  there  is  reason  to 
believe  that  the  first  step  of  the  morbid  process  is  usually  the 
deposition  of  scrofulous  substance.  It  would  seem  that  in  adults 
the  disease  is  liable  to  be  excited  by  sexual  excesses. 

In  conducting  the  treatment  of  this  acute  curvature,  as  it  is 
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generally  named,  surgeons  proceeded  formerly  in  the  belief  that 
the  primary  evil  consisted  in  displacement  of  one  or  more  of  the 
vertelv^ae  from  violence ;  that  the  pain  and  loss  of  voluntary 
motion  depended  on  pressure  caused  by  the  dislocated  parts  on 
the  spinal  marrow ;  and  that  the  disease  of  the  bones  was  not 
only  caused,  but  kept  up  by,  the  irritation  proceeding  from  their 
unnatural  position.  The  practice,  therefore,  consisted  in  the  use 
of  mechanical  contrivances  for  rectifying  the  displacement. 
Tlie  inefficacy  and  danger  of  such  a  mode  of  proceeding  must  be 
obvious  to  every  one  acquainted  with  the  true  condition  of  the 
bones,  which  having  their  substance  destroyed  more  or  less  ex- 
tensively, though  separable  by  force,  must  resume  their  situation 
as  soon  as  it  is  removed.  And  if  the  vertebrae  are  much  weak- 
ened, or  partially  united,  they  will  be  very  apt  to  suflFer  such 
fracture  or  disjunction  as  may  render  the  limbs  below  perma- 
nently paralytic,  or  prove  immediately  fatal 

Mr.  Pott,  observing  that  curvature  of  the  spine  from  rickets, 
though  productive  of  the  most  extreme  distortion  and  deformity, 
was  not  attended  with  palsy;  and  that  the  palsy  accompanying 
the  disease  in  question  did  not  resemble  the  state  which  is  in- 
duced by  pressure  on  the  spinal  marrow,  the  muscles  of  the 
limbs  being  not  soft  and  flaccid,  but  rigid  and  tense,  concluded 
that  the  curvature  was  an  eflfcct,  and  not  the  cause,  of  the  disease, 
wliich  he  thought  might  more  reasonably  be  referred  to  inflam- 
mation seated  in  the  bodies  of  the  vertebrae,  and  causing  more  or 
less  irritation  of  the  neighbouring  spinal  marrow. 

With  this  view  of  the  matter  he  used  counter-irritation  by 
means  of  issues  opened  with  caustic  potash,  as  early  as  possible, 
in  order  to  subdue  the  inflammatory  action,  and  interdicted  the 
erect  posture,  as  increasing  the  irritation.  Mechanical  contri- 
vances do  not  afford  the  diseased  spine  nearly  the  same  repose 
which  is  obtained  from  the  horizontal  posture,  and  frequently 
occasion  the  greatest  mischief,  by  pressing  injuriously  on  different 
parts  of  the  trunk,  as  well  as  by  inducing  the  patient  to  indulge 
in  exercises  which  the  diseased  spine  cannot  bear  with  impunity. 
There  can  be  no  doubt  as  to  the  soundness  of  the  principle  which 
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constitutes  the  foundation  of  Mr.  Pott's  practice ;  but  it  certainly 
has  been  applied  too  indiscriminately.  In  the  common  case 
which  commences  with  scrofulous  deposition  in  the  substance, 
or  on  the  surface  of  the  bones,  and  insidiously  advances  through 
its  suppurative  stage,  no  advantage  can  be  derived  from  counter- 
irritation,  which,  on  the  contrary,  may  prove  injurious  by  exhaust- 
ing the  patient's  strength.  In  the  case  also,  occasionally,  though 
not  so  frequently  met  with,  where  the  spine  forms  an  acute  pro- 
jection posteriorly,  becoming  bent  almost  to  a  right  angle,  with 
little  pain  and  no  suppuration, — ^the  bodies  of  the  vertebras  seem- 
ing to  be  simply  absorbed,  so  that  the  remaining  rings  and  pro- 
cesses are  consolidated  together, — there  is  no  use  in  opening 
issues.  It  is  only  when  the  pain  and  other  symptoms  that  have 
been  mentioned  denote  the  existence  of  inflammatory  action, 
that  caustic  or  the  actual  cautery  should  be  employed.  The 
latter  agent  seems  greatly  preferable,  and  is  to  be  applied  longi- 
tudinally to  the  extent  of  a  few  inches  on  each  side  of  the 
affected  part,  except  when  the  neck  is  concerned,  in  which  case 
the  middle  line  may  be  selected  for  the  purpose. 

This  disease  occasionally  affects  the  first  or  second  upper 
cervical  vertebra,  with  the  corresponding  part  of  the  occipital 
bona  The  symptoms,  in  the  first  instance,  are  the  same  as  those 
which  have  been  already  described,  consisting  of  deep-seated 
pain  felt  chiefly  at  night,  and  aggravated  by  motion.  But,  owing 
to  the  importance  of  the  portion  of  the  nervous  system  which 
lies  within  the  direct  influence  of  the  disease,  when  it  is  thus 
situated,  namely,  the  lower  part  of  the  meduUa  oUonffata^  and 
the  mobility  of  the  joints  concerned,  the  patient's  sufferings  are 
extremely  severe.  In  eating  and  speaking  he  feels  darting 
pains  through  the  neck.  In  changing  his  position,  he  keeps  the 
head  perfectly  steady,  and  employs  both  his  hands  to  assist  the 
muscles  in  preventing  any  rotation  or  flexion  of  the  affected 
vertebrsB.  He  loses  his  appetite  and  strength ;  complains  of 
almost  unremitting  and  intolerable  nausea ;  and  exhibits,  by  a 
peculiarly  anxious  and  unhappy  expression  of  countenance,  that 
he  labours  under  a  disease  of  the  most  agonizing  kind.     Loss  of 
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voice,  difficulty  of  breathing,  convulsions,  and  palsy,  occasionally 
supervene ;  the  head  generally  suffers  more  or  less  distortion  to 
one  side,  in  consequence  of  the  bone  giving  way  under  the 
ulcerative  process ;  and  at  lengtli,  after  months  or  years  of  misery, 
the  patient  dies,  either  gradually,  from  mere  exhaustion,  or  sud- 
denly, from  dislocation  of  the  odontoid  process  of  the  second 
vertebra,  which  becoming  detached  from  the  occipital  bone, 
presses  backwards  on  the  medulla  oblongata.  If  an  abscess  forms, 
it  is  seldom  evacuated  previously  to  the  patient's  death,  and 
sometimes  opens  into  the  pharynx. 

The  subjects  of  this  disease  are  mostly  children  and  young 
adults.  The  treatment  requires  rest  of  the  head,  together  with 
counter-irritation,  effected  early  and  powerfully  by  the  actual 
cautery ;  and  practitioners  ought  to  beware  of  mistaking  the 
first  indications  of  this  destructive  disease  for  slight  rheumatic 
ailments  deserving  of  no  particular  attention.  The  preparations 
in  museums  prove  that  the  cure  of  the  disease,  though  perhaps 
very  rare,  is  not  impossible. 

The  other  disease  of  the  spine  which  requires  to  be  particu- 
larly considered,  on  account^  not  of  its  danger  to  life,  but  its 
frequency  and  important  consequences  in  respect  to  the  patient  s 
appearance  and  comfort^  consists  merely  in  curvature,  without 
any  specific  or  general  morbid  affection  of  the  osseous  system.  It 
is  named  the  Lateral  curvature ;  its  direction  being  very  rarely 
from  behind  forwards,  and  almost  invariably  from  side  to  side- 
It  occurs  chiefly  between  the  ages  of  seven  and  seventeen  ;  and, 
with  few  exceptions,  is  confined  to  the  female  sex.  It  generally 
comes  on  insidiously,  increases  progressively,  and,  terminating  at 
a  more  or  less  advanced  stage,  leaves  the  patient  permanently 
disfigured  in  a  proportionate  degree.  The  part  of  the  spine 
principally  affected  is  the  dorsal  portion,  which,  bending  to  one 
side,  almost  always  to  the  right  one,  makes  the  corresponding 
scapula  and  shoulder  seem  larger  and  more  prominent  than 
usual  As  the  disease  advances,  a  counter-balancing  bend  in 
the  opposite  direction  takes  place  in  the  lumbar  region,  causing 
the  hip  concerned  to  appear  enlarged.     When  the  spinous  pro- 
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cesses  are  traced  downwards  from  the  neck  to  the  saeram,  the 
alternate  bending  in  their  course  may  be  readily  observed.  As 
the  curvature  continues  to  increase,  the  distortion  becomes  more 
and  more  apparent ;- — the  trunk  is  shortened  and  compressed; — 
the  ribs  are  approximated  from  side  to  side,  and  protruded  for- 
wards to  increase  the  capacity  of  the  contracted  thorax,  which 
thus  has  its  shape  entirely  altered,  and  is  widest  from  before 
backwards.  However  far  the  disease  may  proceed,  the  limbs 
and  pelvis  remain  free  from  any  participation  in  it 

In  ascertaining  the  cause  and  nature  of  this  curvature,  the 
following  circumstances  which  attend  its  commencement  must 
be  carefully  recollected: — 1.  It  occurs  almost  exclusively  in 
females  who  devote  a  large  proportion  of  their  time,  during  the 
period  when  the  morbid  disposition  exists,  to  the  pursuits  usually 
followed  in  undergoing  a  fashionable  education,  or  to  some 
sedentary  occupation,  which  does  not  require  or  permit  much 
bodily  exertion.  2.  It  usually  affects  most  seriously  those  indi- 
viduals who  possess  a  slender  frame,  or  one  characterised  by 
indications  of  a  phlegmatic  temperament^ — their  bodies,  though 
thick  and  bulky,  being  pale,  flabby,  and  prone  to  all  the  morbid 
states,  depending  on  weakness  of  action.  3.  Other  things  being 
equal,  it  occurs  most  certainly,  and  proceeds  most  rapidly,  when 
the  trunk  is  habitually  maintained  in  a  bent  position. 

The  predisposition  to  the  disease,  therefore,  appears  to  be 
constitutional  weakness,  and  its  exciting  causes,  circumstances 
which  increase  the  weakness  of  the  spine  particularly,  and 
promote  its  bending  by  the  figure  they  make  it  assume.  The 
strength  of  the  spine  depends  partly  upon  the  bones,  and  partly 
upon  the  muscles  composing  it;  and  it  is  probable  that  the 
former  are  chiefly  affected  by  the  predisposition,  while  the  latter 
are  influenced  more  by  the  exciting  causes.  AH  muscles  require 
frequent  exercise  for  the  preservation  of  their  strength ;  but; 
during  the  occupations  of  drawing,  playing,  sewing,  etc.,  while 
the  extremities  are  either  constantly  employed,  or,  at  all  events, 
unrestrained  in  their  movements,  the  trunk  is  not  only  held 
perfectly  steady  in  one  position,  often  a  curved  one,  but  is  also 
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compressed  with  the  rigid  articles  of  dress  which  are  used 
under  the  erroneous  expectation  of  improving  the  shape.  The 
muscles  of  the  back,  therefore,  becoming  extremely  weak,  and, 
indeed,  as  may  be  learned  by  actual  examination,  almost  com- 
pletely absorbed,  are  no  longer  able  without  an  effort  to  restore 
the  erect  position  of  the  spine  when  bent  by  the  weight  of  the 
head  and  superior  extremities,  or  by  the  occupation  of  the  patient. 
It  is  consequently  allowed  to  assume  a  permanent  curve ;  and 
then  the  predisposition,  which  depends  on  a  softened  state  of 
the  bone,  acts  with  full  effect ;  because  the  more  the  column 
bends,  the  longer  levers  are  afforded  to  the  superincumbent 
pressure.  As  the  distortion  increases,  the  viscera  of  the  thorax 
and  abdomen  are  more  and  more  compressed  and  displaced,  their 
functions  sufifer  corresponding  derangement,  and  the  whole  system 
becoming  disordered,  the  bones,  even  less  properly  nourished 
than  before,  lose  still  more  of  their  resisting  power.  Should  the 
patient  unfoitunately,  during  this  process,  fall  into  the  hands  of 
a  machine-maker,  who  attempts  to  prop  up  the  weak  and  twisted 
spine  by  means  of  iron  frameworks,  the  morbid  alterations  which 
have  been  described  will  be  accelerated  ;  for  all  such  contrivances 
must  prove  either  insupportable  to  the  patient^  or  ineflBcient  in 
straightening  the  spine;  and  granting  even  that  they  could 
accomplish  this,  they  would  still  labour  under  the  great  objection 
of  confining  the  movements  of  the  trunk,  and  preventing  the 
muscles  from  obtaining  that  exercise  which  is  essential  to  the 
recovery  of  their  strength.  The  result  would  be  not  more  satis- 
factory if  the  practitioner  were  to  go  to  the  opposite  extreme, 
and,  regarding  the  muscles  as  the  sole  seat  of  the  disease.,  attempt 
to  strengthen  them  by  enjoining  exercise  in  the  erect  posture,  or, 
still  worse,  recommending  a  weight  to  be  carried  on  the  head,  in 
order  to  render  their  actions  in  balancing  it  more  energetic  than 
usuaL  Such  means,  however  useful  in  preventing  curvature, 
must  manifestly  tend  to  increase  it  when  once  commenced. 

In  the  management  of  persons  predisposed  by  their  age,  sex, 
t<jmperauient,  or  constitutional  make,  to  this  disease,  eveiy  means 
ought  to  be  used  for  strengthening  the  system  in  general,  and 
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the  trunk  in  particular.  All  long-continued  and  constrained 
positions  must  be  interdicted, — frequent  exercise  of  such  kind  as 
calls  into  action  the  muscles  of  the  trunk  should  be  enjoined. 
The  use  of  stays,  corsets,  and  every  rigid  article  of  dress,  however 
designated,  must  be  strictly  prohibited.  If  curvature  has  already 
taken  place,  it  is  evident  that  the  first  step  towards  reparation 
must  be  relieving  the  weak  and  bent  spine  from  pressure.  The 
only  mode  of  effectually  accomplishing  this  is  to  make  the 
patient  assume  the  horizontal  posture,  which  can  be  done  with- 
out any  great  hardship,  if  a  smooth  well-stuffed  sofa  is  provided, 
instead  of  the  floor  or  a  board,  which  is  sometimes  used  for  the 
purpose.  When  the  curvature  begins  to  diminish,  the  patient 
may  rise  occasionally  for  a  few  minutes,  and  exercise  the  muscles 
by  some  suitable  employment,  which  ought  never  to  be  continued 
after  the  slightest  feeling  of  fatigue  is  experienced.  By  persist- 
ing in  this  system,  the  disease  will  certainly  be  arrested  in  its 
course ;  the  distortion,  if  not  very  great,  will  be  removed ;  and  the 
worst  cases  will  be  considerably  improved. 
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CHAPTER    XII. 

JOINTS. 

Sjn'ains  and  Bruises. 

The  ligamentous  tissue  is  not  productive  of  pain  excited  by  the 
ordinary  stimuli  which  occasion  it  in  other  parts  ;  but  though 
insensible  to  cutting  and  tearing,  it  suflers  severely  from  being 
overstretched,  in  conformity  with  the  general  law,  that  the  sen- 
sibility of  parts  bears  some  relation  to  their  use  in  the  animal 
economy.  The  articular  cartilages  and  lining  synovial  mem- 
brane again  suffer  from  violent  compression.  The  symptoms 
and  effects,  primary  as  well  as  secondary,  which  proceed  from 
these  two  sources,  are  very  similar.  Joints  of  the  ginglymoid 
or  hinge-like  structure,  and  those  of  the  arthrodia  kind,  such  as 
the  tarsal  and  carpal  articulations,  are  exposed  to  the  first-men- 
tioned injury,  while  the  ball-and-socket  joints,  though  nearly 
exempt  fi-om  it,  are  subject  to  bruises  from  their  respective  sur- 
faces being  squeezed  together. 

Both  strains,  or  sprains  as  they  are  called,  and  bruises  are 
attended  in  the  first  instance  with  severe  sickening  pain,  and 
more  or  less  complete  inability  of  using  the  joint.  To  these 
symptoms  succeed  swelling,  tension,  and,  if  the  joint  is  super- 
ficial, discoloration  from  ecchymosis,  and  not  unfrcquently  in- 
fianmiation,  particularly  if  the  patient  possesses  a  scrofulous  or 
otherwise  irritable  constitution.  The  inflammation,  when  chronic, 
leads  to  thickening  and  adhesions  of  the  articular  apparatus, 
which  occasion  deformity  and  lameness,  or  morbid  degenerations 
of  the  same  part,  wluch  frequently  end  in  the  destruction  of  the 
joint ;  when  acute,  it  tends  to  suppuration.  Tlie  immediate 
effects  of  these  injuri(*s  arc^  always  distressing,  and  their  secondary 
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consequences,  though  not  certainly  serious,  are  generally  incon- 
venient, and  often  destructive  of  the  limb.  Such  accidents, 
therefore,  ought  always  to  be  treated  with  attention,  so  that 
nothing  may  be  neglected  in  any  way  calculated  to  guard  against 
bod  consequences  to  the  joint. 

The  means  that  afford  most  relief  from  the  pain  directly 
caused  by  the  injury,  consist  in  the  application  of  hot  fomenta- 
tions and  the  preservation  of  perfect  rest.  The  ecchymosis  is 
often  considered  a  warrant  for  leeching  or  cupping ;  but,  as  has 
been  already  explained,  the  blood  which  produces  the  discolora- 
tion, being  effused  from  the  vessels,  cannot  be  withdrawn  in 
either  of  these  ways,  and  must  be  removed  by  absorption.  If 
symptoms  of  inflammation  come  on,  blood  should  be  extracted 
freely,  and  the  other  means  employed  that  will  be  mentioned 
when  the  inflammation  of  joints  is  considered.  After  the  injured 
part  has  ceased  to  be  painful  on  pressure  or  motion,  and  remains 
merely  swelled  and  stiff,  it  ought  to  be  supported  by  a  bandage, 
and  at  the  same  time  have  some  stimulating  ointment  or  lotion 
applied  to  promote  absorption.  Blistering,  warm  pumping,  the 
vapour-bath,  friction,  and  gentle  but  frequently  repeated  exer- 
cise, are  useful  at  the  same  time,  and,  with  the  same  view. 

DisloccUiarL 

By  Dislocation  is  understood  displacement  of  the  respective 
siir&ces  of  an  articulation.  The  dislocation  may  be  partial  or 
complete  ;  and  also  simple  or  compoimd,  in  the  same  sense  of 
these  terms  as  when  they  are  used  with  reference  to  fi'acturea 
It  is  simple  dislocations  only  which  will  be  considered  under  this 
section,  as  those  which  are  compound  may  be  arranged  more  con- 
veniently under  wounds  of  the  joints. 

The  joints  least  subject  to  strains  are  most  readily  dislocated, 
since  the  mobility  and  freedom  of  ligamentous  connection  which 
protect  them  from  the  former  injury  expose  them  to  the  latter 
The  circumstance  of  having  been  formerly  dislocated  increases 
the  predisposition.  The  causes  of  dislocation  are — 1.  external 
violence  ;  2.  inordinate  muscular  action  ;  and  3.  diseased  altera- 
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tion  of  the  articular  apparatus.  The  displacements  which  pro- 
ceed from  the  last  of  these  causes  are  named  spontaneous 
dislocations,  and  will  be  considered  along  with  the  diseases 
which  give  rise  to  them. 

The  process  of  dislocation  usually  consists  of  two  stages  or 
acts  ;  there  being  first  the  displacement  of  the  articulating  sur- 
faces, which  results  directly  from  the  violence  that  causes  the 
accident ;  and  then  a  further  separation  of  them  by  the  action  of 
the  muscles  which  formerly  held  the  bones  together,  but  now 
puU  them  past  each  other.  These  two  steps  are  sometimes  de- 
signated by  the  names  of  primary  and  secondary  dislocation. 

Of  the  symptoms  of  dislocation,  the  most  constant  and  charac- 
teristic one,  especially  as  a  distinction  from  fracture,  is  immo- 
bility or  fixture,  when  motion  of  the  limb  is  attempted  either  by 
means  of  its  own  muscles  or  by  an  external  force,  which  depends 
upon  the  unnatural  position  of  the  articulating  extremities  of  the 
bones,  and  the  contraction  of  their  surroimding  muscles.  The 
limb  is  generally  shortened,  but  sometimes  it  is  lengthened,  and 
when  the  latter  is  the  case  there  cannot  of  course  be  any  sus- 
picion of  fracture.  There  are  also  attending  the  accident  defor- 
mity from  the  altered  situation  of  the  bones,  pain  or  numbness 
from  their  pressure  on  the  muscles  and  nerves,  and  swelling  with 
coldness  from  obstruction  of  the  blood-vessels. 

The  treatment  of  dislocation  consists  in  reducing  or  replacing 
the  articular  surface  which  has  been  moved  from  its  proper  posi- 
tion ;  in  doing  which  it  is  necessary  to  coimteract  the  forces  that 
caused  the  two  acts  of  removaL  This  is  effected  by  first  extend- 
ing the  limb,  so  as  to  draw  back  the  bone  to  the  point  where  the 
muscles  began  to  operate  in  producing  its  displacement ;  and 
then  urging  it  in  a  direction  opposite  to  that  in  which  the 
external  violence  primarily  acted.  These  steps  in  the  process 
of  reduction,  which  are  named  extension  and  coaptation,  have 
sometimes  an  equal  share  in  its  accomplishment,  but  more  fre- 
quently one  or  other  of  them  is  chiefly  useful  In  ball  or  socket- 
joints  the  first,  and  in  hinge-joints  the  second,  is  chiefly  used. 

The  dislocated  bone  ought  generally  to  be  extended  in  the 
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direction  which  it  has  assumed  in  consequence  of  the  displace- 
ment The  force  for  this  purpose  may  be  applied  so  as  to  act 
either  directly  on  the  bone  itself,  or  on  a  part  of  tlie  limb  sepa- 
rated from  it  by  one  or  more  articulations.  It  has  been  objected 
to  the  former  mode,  that  it  causes  compression  of  the  muscles 
opposed  to  reduction,  and  to  the  latter,  that,  by  keeping  the  limb 
straight,  it  is  still  more  adverse  to  yielding  of  the  muk^lea  It 
does  not  appear,  however,  that  any  practical  inconvenience  is 
experienced  in  either  of  these  ways.  The  former  method  is  on 
the  whole  more  convenient  in  most  cases^  and  is  generally 
employed  in  this  country.  In  order  to  make  extension  effec- 
tually, it  is  necessary  to  have  counter-extension  exerted  on  the 
correeponding  aorface  from  wUch  the  bone  has  been  dislocated 
— ^viz ,  the  one  nearest  the  centre  of  the  body ;  and  the  more 
directly  it  is  subjected  to  the  power  employed  for  this  purpose, 
the  more  perfectly  will  the  object  in  view  be  attained.  The 
force  employed  for  extension  may  be  either  simply  the  manual 
strength  of  one  or  more  stout  assistants,  or  this  increased  by  the 
power  of  the  pulley.  In  all  cases  of  recent  dislocation,  except 
perhaps  sometimes  when  the  hip-joint  is  concerned,  mere  manual 
extension  is  sufficient,  and  it  ought,  therefore,  in  general,  to  be 
preferred,  being  more  readily  obtained,  and  also  more  easily 
managed,  than  the  pulley.  The  best  bandage  for  applying  the 
extending  force  is  a  skein  of  worsted,  or  a  folded  shawl,  which 
must  be  securely  fastened  to  prevent  it  from  slipping  in  the  pro- 
cess. The  best  noose  for  this  purpose  is  either  the  dove-hitch, 
as  it  is  called  by  sailors,  or  another  which  is  preferred  by  the 
French  surgeona  It  is  executed  by  placing  the  band  across  the 
limb  in  a  triple  form,  and  then  drawing  each  of  its  ends  through 
the  opposite  loop. 

The  strength  of  the  patient's  muscles  used  to  be  weakened  by 
bleeding — ^the  warm  bath — tobacco  injections — and  the  tartrate 
of  antimony,  given  in  solution  in  small  doses  frequently  repeated. 
The  involuntary  resistance  was  also  lessened  by  making  the 
patient  speak,  so  as  to  prevent  fixture  of  the  thorax,  which  being 
the  central  point  of  attachment  directly  or  indirectly  to  all  'the 
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muscles  of  the  body,  is  instinctively  rendered  immovable  when- 
ever any  strong  efiPoi-t  is  to  be  mada  With  a  similar  view  it  is 
sometimes  advantageous  to  effect  the  extension  suddenly,  when 
it  is  not  expected  by  the  patient ;  but  unless  it  should  seem 
piucticable  to  accomplish  the  reduction  in  this  way  instan- 
taneously, the  limb  ought  to  be  extended  slowly  and  steadily, 
since  the  effect  of  the  stretching  force  in  subduing 'the  contrac- 
tile energy  of  the  muscles  depends  more  upon  its  duration  than 
its  degree.  The  introduction  of  chloroform  has  superseded  the 
use  of  all  other  subsidiary  means,  and,  by  completely  suspend- 
ing muscular  contraction,  wonderfully  facilitated  the  process  of 
reduction. 

Coaptation  is  more  or  less  required  according  to  the  resist- 
ance which  is  opposed  to  the  reduction  by  the  shape  and  situa- 
tion of  the  articular  surfaces.  As  has  been  already  remarked,  it 
is  generally  least  useful  in  the  baU-and-socket  joints,  and  of 
most  advantage  in  those  of  the  hinge  form.  In  the  former,  it  is 
sometimes  not  required  at  all ;  and  in  the  latter,  it  is  occasionally 
sufficient  of  itself  to  accomplish  the  operation. 

After  the  dislocation  is  reduced,  the  joint  ought  to  be  pro- 
tected against  the  operation  of  those  circumstances  which  tend 
to  renew  the  injury.  It  ought  to  be  kept  perfectly  quiet,  and 
frequently  fomented,  to  allay  the  pain  and  irritation  consequent 
on  the  laceration  and  bruising  of  the  various  injured  parts.  It 
might  be  expected  that  the  immediate  pain  as  well  as  the  danger 
of  consecutive  inflammation,  would  be  greater  in  dislocation 
where  the  ligaments  are  torn,  than  in  strains,  where  they  are 
only  overstretched.  But  this  is  not  the  case,  and  though  inflam- 
mation, both  acute  and  chronic,  may  no  doubt  result  from  the 
former  accident,  it  is  seldom  followed  by  any  serious  bad  con- 
sequences of  this  kind. 

When  the  dislocation  is  not  reduced,  the  bone  acquires 
adhesions  to  the  neighbouring  parts  round  the  margin  of  its 
articular  surface,  and  by  its  pressure  induces  absorption  of  the 
suiface  it  comes  to  act  on,  so  that  a  cavity  is  formed  for  its 
reception,  and  a  sort  of  new  joint  produced,  which  enables  the 
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patient  to  regain  considerable  use  of  the  limb.  While  this 
process  is  going  on,  the  old  articular  hollow  gradually  contracts, 
and  ultimately  becomes  obliterated ;  so  that,  if  the  bone  were 
displaced  from  its  new  situation,  it  could  not  be  returned  to  its 
original  one.  The  time  that  may  elapse  before  reduction  becomes 
impracticable,  varies  with  the  age  of  the  patient  and  the  nature 
of  the  joint  concerned,  from  two  or  three  weeks  to  as  many 
months.  It  is  longer  in  old  people  than  in  young,  and  in  dislo- 
cations of  ball-and-socket  joints  than  in  those  of  hinge-joints. 

Shovider-joinL — ^The  head  of  the  humerus  may  be  dislocatetl 
downwards,  forwards,  and  backwards  The  first  of  these  dis- 
placements is  the  most  common,  and  happens  more  frequently 
than  the  dislocation  of  any  other  joint  The  accident  is  caused 
by  external  violence  proceeding  from  falls  on  the  hand  or  elbow, 
or  blows  on  the  shoulder,  while  the  arm  is  separated  from  the 
side,  and  also,  though  rarely,  by  sudden  violent  contractions  of 
the  pectorcUis  major  and  kUissimus  dam,  while  the  limb  is  in  a 
state  of  abduction.  In  some  rare  cases  it  has  been  observed  to 
occur  during  an  epileptic  convulsion.  The  capsular  ligament  is 
necessarily  torn,  and  the  head  of  the  bone  rests  upon  the  neck 
of  the  scapula  over  the  origin  of  the  long  head  of  the  tricepa 

The  symptoms  are  elongation  of  the  arm,  which  is  stiff  and 
powerless,  projecting  considerably  from  the  side,  and  slightly 
bent,  both  the  biceps  and  triceps  being  put  upon  the  stretch. 
The  tension  of  the  former  muscle  generally  occasions  supination 
of  the  fore-arm  ;  the  axillary  hollow  is  occupied  by  the  head  of 
the  humerus ;  and  imder  the  acromion  there  is  a  remarkable 
depression  instead  of  the  usual  convexity  of  the  deltoid,  from  the 
absence  of  the  bona  There  is  pain  of  the  shoulder,  numbness 
of  the  fingers,  and  more  or  less  swelling  of  the  whole  limb. 

The  reduction  may  be  effected  by  various  methods,  but  the 
one  which  will  generally  be  found  most  convenient,  is  to  place 
the  heel  of  the  operator  in  the  axilla  of  the  patient,  while  both  lie 
horizontally  in  opposite  directionp ;  then  perform  extension  by 
pulling  the  hand  of  the  affected  arm ;  and  finally  effect  coap- 
tation by  bending  the  limb  inwards  over  the  fulcrum  which  is 
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afforded  by  the  foot.  The  great  efficiency  of  this  method 
depends  upon  the  direction  of  the  extending  force,  which  is  not 
opposed  to  the  action  of  the  pedoralis  major  and  latissimvs  dorsi, 
as  when  the  limb  is  drawn  outwards  at  a  right  angle  to  the 
chest.  In  every  case  which  proves  difficult,  or  is  expected  to  be 
so,  from  the  duration  of  the  displacement,  extension  should  be 
made  downwards,  or  in  the  longitudinal  direction  of  the  body, 
either  by  pulling  with  the  heel  in  the  axilla,  or  by  employing 
the  strength  of  assistants,  aided,  if  necessary,  by  the  pulley,  to 
draw  the  arm  in  this  direction,  while  counter-extension  is  effected 
by  a  cushion  secured  in  the  axilla  by  a  strap  passing  round  the 
shoulders,  and  secured  to  a  wall  or  other  firm  support.  In  this 
way  dislocations  of  several  weeks*  standing  may  be  readily 
reduced  ;  and  even  at  the  end  of  six  or  seven,  success  need  not 
be  despaired  of;  but  beyond  this  period,  notwithstanding 
occasional  instances  of  success,  the  case  in  general  must  be 
regarded  nearly  hopeless. 

In  dislocation  of  the  humerus  forwards,  the  head  of  the  bone 
lies  on  the  sternal  side  of  the  coracoid  process,  a  position  into 
which  it  can  get  only  by  suffering  a  secondaiy  displacement  after 
having  been  forced  downwards.  The  muscles  then  draw  it 
upwards  and  inwards,  as  far  as  the  clavicle  allows. 

In  this  case  the  limb  is  rather  shortened.  Tlie  elbow  is  bent 
and  in  the  state  of  abduction,  owing  to  the  position  of  the  head 
of  the  humerus,  and,  from  the  same  cause,  there  is  less  numbness 
and  swelling  of  the  limb.  There  is  not  so  much  perceptible  de- 
pression imder  the  acromion,  and  the  axilla  is  not  so  completely 
occupied  as  when  it  contains  the  head  of  the  bone.  As  might  be 
expected  from  the  negative  character  of  these  symptoms,  the 
diagnosis  is  not  so  easy  as  that  of  dislocation  downwards  ;  and 
hence  practitioners  who  are  not  sufficiently  careful  frequently 
overlook  the  nature  of  the  accident. 

The  reduction  should  be  performed  as  in  the  former  case  ;  but 
it  is  here  still  more  advantageous  to  extend  downwards,  in  order 
to  dislodge  the  bone  from  the  position  into  which  it  is  drawn  by 
the  muscles. 
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Dislocation  of  the  humerus  backwards  or  outwards  is  very 
rare.  In  the  few  cases  of  it  which  have  been  observed,  the  head 
of  the  bone  lay  between  the  scapula  and  infnirspinatus  muscles, 
below  the  spine,  so  as  to  cause  a  distinct  external  swelling 
in  this  situation,  and  a  deficiency  at  the  fore  part  of  the 
shoulder.  The  arm  was  directed  forwards  across  the  chest,  and 
could  not  be  moved  into  any  other  position  without  both  force 
and  pain.  The  reduction  is  easily  effected,  the  extension  being 
made  in  the  direction  which  the  limb  retains  from  the  accident. 

In  all  very  recent  cases  of  dislocation  of  the  shoulder,  and 
more  especially  within  an  hour  or  two  after  the  accident,  there 
is  a  considerable  chance  of  effecting  reduction  by  suddenly 
rotating  the  arm  outwards,  and  at  the  same  time  drawing  the 
elbow  backwards,  while  the  operator's  hand  in  the  axilla  uiges 
the  head  of  the  bone  into  its  place.  In  such  circumstances, 
therefore,  this  simple  method  ought  always  to  be  tried  in  the  first 
instance, — of  cx)urse  without  any  intimation  to  the  patient  of  the 
intention  to  do  so,  which  would  certainly  excite  opposing  action 
of  his  muscles. 

EUxm-joint. — ^The  elbow-joint  is  liable  to  various  sorts  of 
dislocation,  the  diagnosis  of  which  is  often  very  difficult, 
especially  as  fractures  near  or  through  the  articular  surfaces  pro- 
duce in  some  respects  similar  symptoma  There  is  a  difference 
of  opinion  as  to  the  comparative  frequency  of  these  accidents, 
and  also  as  to  the  characters  for  distinguishing  them,  with  the 
exception  of  one  dislocation,  which  is  certainly  the  most  common 
and  best  marked  of  the  whole.  This  is  displacement  of  both 
bones  of  the  fore-arm  backwarda  The  articulating  extremity  of 
the  humerus  stretches  the  biceps  and  brachiams  inlemus^  occa- 
sions a  hard  tumour  at  the  bend  of  the  arm,  and  generally  causes 
permanent  semiflexion  of  the  limb,  though,  sometimes,  as  I  have 
had  occasion  to  see  in  several  instances,  the  arm  is  straight. 
The  olecranon  projects  behind  further  than  usual,  and  the  triceps 
is  much  relaxed.  The  fore-arm  appears  shortened.  Tins 
accident  happens  from  falls  on  the  hand  while  the  arm  is  bent 

The  reduction  is  veiy  easily  performed  by  making  extension. 
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and  then  bending  the  fore-arm,  while  the  surgeon,  embracing  the 
elbow  with  his  hands,  so  that  the  fingers  rest  on  the  olecranon, 
and  the  thumbs  on  the  extremity  of  the  humerus,  pushes  the 
displaced  bones  into  their  proper  position. 

The  radius  is  liable  to  be  dislocated  separately,  and  may  be 
driven  either  forwards  or  backwards.  In  the  latter  case,  the  dis- 
placement is  so  obvious  from  the  tumour  which  is  caused  by  the 
head  of  the  bone,  that  it  can  hardly  be  overlooked ;  but  in  the 
former,  which  is  the  more  common  of  the  two,  the  nature  of  the 
accident  is  very  apt  to  escape  detection  until  it  is  too  late  to 
afford  relief. 

The  symptoms  are  pain  and  swelling  about  the  elbow,  which 
is  half-bent,  and  allows  a  slight  degree  of  flexion  and  extension ; 
any  attempt  to  increase  the  former  being  attended  with  a  sudden 
snap  or  catch,  owing  to  the  head  of  the  radius,  which  lies  over 
the  coronoid  process  of  the  ulna,  striking  against  the  humerus. 
I  have  seen  in  one  case  the  flexion  continue  quite  free.  Tlie 
form  of  the  fore-arm  is  altered,  being  round,  instead  of  flat  from 
side  to  side.  When  the  hand  is  rotated,  the  radius  is  felt  rolling 
under  the  origin  of  the  flexor  muscles,  and  a  cavity  is  perceived 
where  its  head  ought  to  be.  Both  forms  of  this  accident  result 
either  from  direct  violence  sustained  on  the  elbow,  or  bom  falls 
on  the  hand.  The  reduction  is  very  easy  if  performed  early,  and 
requires  merely  that  the  hand  should  be  extended  whUe  pressure 
is  made  on  the  head  of  the  bone,  and  the  elbow  is  bent.  The 
extending  force  is  made  to  act  on  the  hand,  in  order  to  concen- 
trate it  as  much  as  possible  on  the  radius ;  since,  if  acting  on 
the  ulna,  which  has  not  been  displaced,  it  could  not  do  any  gooA 
Lateral  dislocations  of  the  elbow  are  occasionally  met  with,  and 
when  examined  early  may  in  general  be  easily  recognised  by 
the  alteration  of  shape  and  direction  of  mobility  which  attend 
them.  The  .reduction  is  effected  chiefly  by  coaptation,  and  is  not 
diflScult,  unless  the  parts  concerned  have  been  allowed  to  l)ecome 
rigid  and  adlierent. 

Wrist-joint — The  wrist  often  appears  to  be  dislocated,  owing 
to  the  swelling  and  immobility  which  it  suffers  in  consequence 
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of  extemal  injuiy,  but  these  symptoms  in  the  great  majority  of 
cases  are  merely  the  effects  of  sprains  ;  and  real  dislocation  of 
the  joint  is  an  extremely  rare  occurrence.  It  may  take  place 
in  two  directions,  forwards  and  backwards^  the  bones  of  the 
carpns  being  driven  upwards  under  either  the  extensors  or  the 
flexors.  The  causes  are  falls  on  the  hand.  The  reduction  is 
effected  by  extending  the  hand,  and  pressing  on  the  dislocated 
bones. 

Thumb, — ^The  first  or  proximal  phalanx  of  the  thumb  is 
occasionally  dislocated  from  its  connection  with  the  metacarpal 
bone  in  consequence  of  falls  or  blowa  It  is  driven  upwards  and 
backwards,  where  the  extremity  can  be  felt  distinctly,  while  that 
of  the  metacarpal  bone  is  not  less  perceptible  on  the  palmar  sida 

The  reduction  of  this  apparently  trivial  displacement  has 
been  generally  found  veiy  difficult,  and  sometimes  altogether 
impracticable,  the  reason  of  which  would  seem  to  be,  that  the 
lateral  ligaments  of  the  joint  remain  more  or  less  mtire,  and  being 
stretched  by  the  wedge-shaped  extremity  of  the  metacarpal  bone 
in  passing  between  them,  afford  a  serious  obstacle  to  its  return. 
The  best  mode  of  proceeding  is  to  extend  the  thumb  with 
moderate  force,  and  at  the  same  time  to  exert  strong  pressure  on 
the  extremity  of  the  phalanx  in  the  proper  direction  for  pushing 
it  into  its  place.  The  operation,  when  thus  performed,  is  some- 
times executed  with  great  facility.  In  cases  where  the  difficulty 
proves  insuperable,  one  of  the  lateral  ligaments  may  be  cut^ 
which  would  certainly  be  better  than  leaving  the  bone  unreduced, 
as  has  sometimes  been  the  casa  A  needle  sharp  on  the  edges^ 
or  a  very  small  knife,  should  be  employed  for  this  purpose,  so  as 
merely  to  puncture  the  skin. 

Fingers. — ^Both  the  proximal  and  distal,  or  first  and  third 
phalanges  of  the  fingers,  are  occasionally  dislocated  backwards^ 
so  that  the  displaced  extremity  rests  on  the  dorsal  surfiace  of  the 
corresponding  bona  The  accident  can  hardly  be  overlooked  or 
mistaken,  and  the  reduction  is  generally  very  easy,  provided  the 
force  employed  be  directed  chiefly  upon  the  prqjecting  end  of 
the  phalanx. 

R 


242  PRINCIPLES  OF  SURGERY. 

Hip-joint. — The  liip-joint,  notwithstanding  the  great  strength 
of  all  the  parts  which  enter  into  its  formation,  is  subject  to  dis- 
location in  four  different  directions ; — 1.  Upwards  and  back- 
wards on  the  dorsum  of  the  ilium.  2.  Backwards  into  the 
sacro-ischiatic  notch.  3.  Downwards  into  the  foramen  ovale. 
And  4.  Forwards  upon  the  pubis. 

In  dislocation  upon  the  dorsum  of  the  ilium  the  limb  is 
shortened  from  one  and  a  half  to  two  inches — the  affected  knee 
is  bent  over  the  sound  one — and  the  foot  is  turned  inwards  so 
that  the  great  toe  of  it  rests  on  the  tarsus  of  the  other.  The 
thigh  cannot  be  moved  except  slightly  inwards — ^the  trochanter 
major  is  higher  up,  and  nearer  the  crest  of  the  ilium  than  usual 
— and  the  head  of  the  bone  can  sometimes  be  felt  rolling  under 
the  muscles  when  the  limb  is  moved. 

This  accident  happens  from  falls  on  the  side,  and  the  circum- 
stance of  having  a  load  on  the  back  promotes  the  dislocation  by 
increasing  the  strain.  It  happens  most  frequently  in  males,  and 
is  seldom  met  with  either  in  very  young  or  in  very  old  subjects, 
being  in  a  great  measure  confined  to  those  in  the  vigour  of  life. 

To  effect  reduction,  the  patient  should  be  placed  on  a  mattress 
upon  his  back.  A  folded  sheet  or  tablecloth  is  then  to  be  passed 
between  the  thighs,  so  as  to  support  the  perineum,  its  ends  being 
either  held  in  the  hands  of  assistants  standing  behind  the 
patient's  head  as  he  lies  supine,  or  secured  to  a  ring  in  the  walL 
A  skein  of  worsted,  or  any  other  suitable  lac,  is  next  fastened 
round  the  limb  immediately  above  the  knee,  and  committed  to 
assistants,  either  trusting  to  their  own  strength  for  extending 
sufficiently,  or  aided  by  pulleys,  if  the  case  promise  to  prove 
difficult.  The  points  of  extension  and  countei^extension  having 
been  thus  determined,  any  degree  of  obliquity  that  seems 
requisite  may  be  easily  given  to  the  former  by  turning  round  the 
mattress  a  little,  until  it  appears  that  the  limb  is  extended 
exactly  in  the  line  which  it  has  assumed  from  the  dislocation. 
It  is  usual  to  rotate  the  leg,  and  at  the  same  time  use  means  for 
drawing  the  neck  of  the  thigh-bone  outwards  so  as  to  lift  its 
head  over  the  edge  of  the  acetabulum ;   but  from  my  own 
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opportunities  of  observation,  I  am  led  to  believe  that  any  such 
interference  is  quite  unnecessaiy,  since  the  extension,  if  suf- 
ficiently powerful  and  properly  directed,  completely  attains  the 
object,  as  the  muscles  generally  pull  the  head  of  the  bone  into 
its  place  when  it  has  been  carried  far  enough ;  but  if  it  should 
seem  that  the  margin  of  the  acetabulum  opposes  any  resistance 
to  its  return,  the  difficulty  may  be  surmounted  by  drawing  the 
upper  part  of  the  thigh  outwards  while  the  knee  is  still  held 
across  the  sound  one. 

The  dislocation  into  the  ischiatic  notch  is  produced  much  in 
the  same  way  as  that  on  the  dorsal  surfSetce  of  the  ilium,  but  does 
not  happen  so  frequently.  The  symptoms  also  are  similar,  and 
differ  only  in  being  less  marked.  There  is  less  shortening— less 
bending  of  the  affected  limb  over  the  sound  one — ^less  inversion 
of  the  toes — and  less  displacement  of  the  trochanter  major.  In 
obscure  cases  a  good  diagnostic  will  be  afforded  by  trying  to 
bring  the  thigh  into  a  straight  line  with  the  trunk  of  the  body, 
which  is  impossible  while  the  bone  is  thus  displaced.  The 
patient,  when  lying  upon  his  back,  finds  it  necessary  either  to 
arch  the  loins  so  that  the  surgeon  may  press  his  hand  between 
them  and  the^bed,  or  to  keep  the  thigh  bent  upwards  on  the 
pelvis.  If  the  back  is  straightened  the  thigh  ascends,  and  if  the 
thigh  is  laid  flat  the  back  becomes  arched.  The  reduction  is 
accomplished  in  the  same  way  that  has  just  been  described, 
though  it  has  been  found  to  require  more  force  to  lift  the  head  of 
the  bone  out  of  its  preternatural  situation. 

The  dislocation  downwards  is  caused  by  heavy  bodies  falling 
on  the  hip,  while  the  limb  is  in  a  state  of  abductioa  The 
symptoms  are  extremely  characteristic,  there  being  elongation  to 
the  extent  of  an  inch  and  a  half — abduction,  owing  to  the 
stretching  which  is  suffered  by  the  gluteal  muscles — and  flexion 
of  the  thigh  on  the  pelvis,  from  the  same  cause  affecting  the 
iliacus  ifUemus  and  psoas  magnus.  These  symptoms  are  often 
simulated  to  a  very  perplexing  extent  by  the  involuntary 
obliquity  of  position  which  the  pelvis  acquires  from  irritation  of 
the  hip-joint^  occasioned   by  blows  or  other  kinds  of  external 
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violence ;  and  inexperienced  practitioners  are  consequently  apt 
to  conunit  the  mistake  of  treating  with  rough  nieastires  a  case 
that  requires  those  of  the  most  soothing  sort  The  best  guide  in 
avoiding  this  too  common  error  is  afforded  by  the  trochanter 
major,  which,  when  dislocation  really  exists,  will  be  foimd  by 
measurement  to  be  more  distant  from  the  anterior  spinous 
process  of  the  ilium  than  its  fellow  is  on  the  other  side.  Tlie 
reduction  is  accomplished  by  extending  and  counter-extending 
the  thigh  and  pelvis  transversely,  while  the  foot  of  the  affected 
limb  is  carried  inwards  under  the  sound  one. 

The  dislocation  forwards  on  the  pubis  is  caused  by  the  body 
being  suddenly  bent  backwards,  while  the  foot  is  fixed  and  the 
limb  is  kept  straight  by  the  strong  involuntary  action  of  its 
extensor  muscles.  The  symptoms  are  slight  shortening,  eversion 
of  the  toes,  and  the  head  of  the  bone  being  felt  distinctly  rolling 
under  the  integuments  of  the  groin.  The  reduction  is  performed 
by  extending  downwards  and  backwards,  while  the  patient  lies 
on  his  sound  side,  and  then  drawing  the  upper  part  of  the  thigh 
outwards,  so  as  to  lift  the  head  of  the  femur  over  the  acetabulum. 

It  has  often  been  a  question  at  how  great  a  length  of  time 
after  the  dislocation  reduction  may  be  effected.  I  have  suc- 
ceeded at  the  end  of  seven  and  nine  weeks ;  but,  in  using  force 
at  a  more  distant  period,  should  have  little  hope  of  success,  and 
some  fear  of  doing  harm,  by  deranging  the  process  by  which  the 
displaced  bone  becomes  accommodated  to  its  new  position. 

KneerjoiTU. — ^The  patella  may  be  dislocated  laterally  by  direct 
violence,  and  this  accident  is  most  apt  to  happen  when  the  parts 
concerned  are  in  the  relaxed  state,  which  results  from  sudden 
removal  of  a  dropsical  effusion  into  the  joint  The  dislocation 
is  veiy  readily  recognised,  and  admits  of  easy  remedy,  by  bend- 
ing the  thigh  upon  the  pelvis  while  the  knee  is  straight,  so  as  to 
relax  the  extensor  muscles  completely,  and  then  pressing  the 
patella  into  its  proper -place. 

The  tibia  and  fibula  are  so  strongly  connected  with  the  femur, 
that  they  very  seldom  suffer  dislocation.  In  consequence  of  a 
violent  wrench  to  one  side,  there  is  sometimes  a  laceration  of  one 
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or  other  of  the  lateral  ligaments,  and  a  partial  displacement  of 
the  articulating  snrfaces  of  the  tibia  In  the  rare  cases  of  its 
complete  dislocation,  it  has  generally  been  found  behind  the 
femur ;  but  according  to  Sir  A.  Cooper,  it  may  also  be  driven 
forwards.  The  accident  is  very  readily  recognised,  owing  to  the 
great  size  of  the  articulating  surfaces,  and  the  thinness  of  their 
surrounding  part&  The  reduction,  which  is  not  difficulty  requires 
extension  and  counter-extension,  accompanied  with  pressure  on 
the  dislocated  bone. 

It  is  thought  that  the  semilunar  cartilages  are  subject  to  dis- 
placement, since  persons  of  relaxed  frame  sometimes. complain 
of  pain  and  stiffness  in  moving  the  knee,  which  are  felt 
suddenly,  and  disappear  no  less  so,  when  the  joint  is  forcibly 
bent  and  extended. 

ArikUrjoint, — ^Though  the  ankle  is  frequently  dislocated  as  a 
consequence  of  fracture  through  either  malleolus,  as  has  been 
noticed  under  the  proper  head,  yet  dislocation  happens  so  rarely 
by  itself,  that  it  is  hardly  necessary  to  mention  the  possibility  of 
its  occurrenca  -  This  dislocation  can  be  only  backwards  or  for- 
wards, and  is  reduced  chiefly  by  coaptation. 

Astragalus. — ^When  a  person  falls  from  a  height  on  his  heel, 
the  violence  thus  sustained  not  being  difhsed  over  a  number  of 
articulations,  as  when  he  alights  on  his  toes,  is  transmitted  to 
the  astragalus  with  such  intensity,  as  sometimes  to  eject  it  from 
its  place,  turn  it  upside  down,  and  make  it  protrude  under  the 
int^uments  of  the  instep,  or  force  its  way  through  them*  This 
dislocation  seldom  admits  of  reduction,  and  the  bone,  when  so 
displaced,  must  in  general  be  removed  If  an  opening  has  not 
been  caused  by  the  accident  in  the  first  instance,  one  ought  to  be 
made  without  delay,  in  order  to  anticipate  and  prevent  the 
violent  inflammation  that  will  otherwise  occur,  as  the  precursor 
of  ulceration  or  sloughiog,  by  which  the  loose  astragalus  must 
make  its  escape. 

Lower^aw, — ^The  lower-jaw  cannot  be  dislocated  so  long  as 
the  mouth  is  closed,  since  the  condyles  are  then  firmly  secured 
in  the  glenoid  cavities.    But  when  it  is  opened  so  as  to  bring 
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them  forwards  on  the  anterior  convex  part  of  the  articular  sur- 
faces, they  may  be  readily  displaced  by  a  lateral  impulse,  or  even 
by  excessive  action  of  the  muscles.  One  or  both  of  the  condyles 
then  glide  forwards  over  the  root  of  the  zygomatic  process ;  and 
sinking  into  the  hollow  on  the  opposite  side,  retain  the  jaw  fixed 
in  a  state  of  expansion. 

The  reduction  of  this  dislocation  is  extremely  easy,  since,  if  a 
fulcrum  be  placed  at  the  back  part  of  the  grinding  surface,  the 
anterior  portion  of  the  jaw  affords  a  powerful  lever  for  replacing 
the  deranged  condyle  or  condylea  The  best  fulcrum  for  this  pur- 
pose consists  of  one  or  both  thumbs,  accordingly  as  the  dislocation 
is  single  or  double,  protected  from  the  action  of  the  teeth  by  being 
wrapped  in  the  comers  of  a  handkerchief  or  towel  After  the 
reduction,  the  patient  ought  for  some  time  to  avoid  opening  his 
mouth  wide,  and  exposing  his  jaw  to  the  circumstances  which 
favour  a  recurrence  of  the  accident,  as  a  considerable  predisposi- 
tion to  it  remains. 

Clavicle, — ^The  sternal  extremity  of  the  clavicle  is  sometimes 
dislocated  forwards,  in  consequence  of  falls  on  the  shoulder  or 
arm.  The  displacement  is  readily  recognised  by  the  swelUng 
arising  from  the  projecting  end  of  the  bone  and  superjacent  por- 
tion of  the  stemo-mastoid  muscle,  together  with  the  mobility  of 
the  clavicle  and  depression  of  the  shoulder  that  proceed  from  it. 
The  dislocation  is  readily  reduced  by  elevating  the  shoulder,  and 
pressing  down  the  sternal  extremity  of  the  clavicle,  but  returns 
so  soon  as  the  restraint  which  produces  these  effects  is  removed. 
A  bandage,  therefore,  sufficient  to  retain  the  bone  permanently  in 
its  proper  position,  should  be  applied ;  and  the  apparatus  best 
calcidated  for  doing  this,  consists  of  a  sling  to  suppoii;  the  arm, 
together  with  a  compress  placed  on  the  end  of  the  clavicle,  and 
secured  by  means  of  a  figure  of  8  bandage. 

The  acromial  extremity  of  the  clavicle  is  also  occasionally 
dislocated ;  but  this  accident  requires  no  particular  considera- 
tion, as  its  causes,  symptoms,  and  treatment,  are  the  same  as 
those  of  fracture  of  the  acromion,  or  acromial  extremity  of  the 
clavicle. 
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Vertdnvk — ^The  vertebise  aie  veiy  seldom  dislocated  without 
fracture  or  morbid  alteration  of  the  bones ;  and  in  all  cases  the 
accident  is  of  importance  chiefly  in  respect  of  the  oigans  con- 
tained within  the  vertebral  column,  along  with  which,  therefore, 
it  may  be  more  properly  considered. 

Wau/nds  of  (he  Joints,  ani  Compownd  Dislocations. 

The  sjmovial  membrane  is  very  prone  to  acute  inflammation, 
which  causes  violent  constitutional  disturbance,  and  leads  to  the 
most  destructive  morbid  alterations.  Wounds  of  the  joints, 
therefore,  must  always  be  regarded  as  serious  injuries ;  and  the 
more  so  in  proportion  to  the  size  of  the  joint,  and  degree  of  irrita- 
tion which  accompanies  the  woimd 

The  great  object  in  treating  such  wounds  should  be  to  make 
them  heal,  if  possible,  by  the  first  intention,  which,  of  course,  pre- 
vents the  necessity  of  inflammation  as  the  precursor  of  granulat- 
ing action.  With  this  view,  all  sources  of  irritation,  whether 
direct  or  indirect,  that  may  seem  to  exist,  ought  to  be  removed. 
If  there  is  displacement  of  the  articulating  surfaces,  they  ought 
to  be  accurately  reduced ;  and  if  the  head  of  a  bone  protrudes, 
it  should  be  cut  away  with  the  saw  or  pliers,  since  the  distension 
that  would  be  caused  by  its  pressure  would  be  apt  to  excite  in- 
flammation. The  edges  of  the  wound  should  be  placed  in  con- 
tact, and  assiduously  cooled  by  wet  cloths  frequently  changed, 
while  motion  of  the  limb  is  carefully  prevented  by  the  applica- 
tion of  splint&  The  constitutional  treatment  is  to  be  conducted 
with  the  same  view.  The  diet,  in  general,  should  be  strictly 
antiphlogistic ;  but  here  exceptions  may  require  to  be  made  on 
account  of  the  pectdiar  circumstances  of  the  case. 

When  compound  dislocations  are  treated  on  these  principles, 
the  necessity  for  amputation,  which  used  formerly  to  be  generally 
performed  as  their  only  remedy,  is  greatly  lessened.  The  ankle- 
joint  is  most  subject  to  the  accident,  and  the  formidable  appear- 
ances which  are  presented  by  it  seem  at  first  sight  to  warrant 
the  removal  of  the  limb ;  but  when  the  projecting  extremities  of 
the  bones  are  sawn  off,  the  distortion  rectified  by  suitable  splints 
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or  bandages,  and  the  edges  of  the  wound  placed  fairly  together, 
the  cure  is  often  accomplished  very  readily.  The  elbow  and 
wrist-joints  also  may  in  general  be  preserved,  but  the  knee-joint, 
when  subjected  to  the  great  irritation  which  attends  both  a  dis- 
location and  penetrating  wound,  can  hardly  be  expected  not  to 
inflame,  and  either  prove  speedily  fatal  or  require  subsequent 
amputation.  Hence  in  such  an  injury  the  limb  will  generally 
require  to  be  amputated  immediately.  Gunshot  wounds  of  the 
shoulder  and  elbow,  unless  the  integuments,  blood-vessels,  or 
nerves,  are  much  injured,  may  be  remedied  by  cutting  out  the 
articulation,  as  in  cases  of  caries. 

Inflammation  of  Joints. 

Inflammation  of  the  joints  is  attended  with  deep-seated  pain, 
greatly  aggravated  by  motion  or  pressure,  swelling,  redness,  and 
tenderness  of  the  int<3guments,  and  more  or  less  constitutional 
disturbance,  according  to  the  intensity  of  the  local  symptoms.  It 
is  caused  by  the  direct  irritation  of  wounds,  strains,  and  bruises ; 
and  indirectly,  by  exposure  to  cold,  errors  of  diet  or  exercise,  and 
whatever  induces  derangement  of  the  system.  The  consequences 
of  inflammation  in  this  situation  are  numerous  and  important,  as 
might  be  expected  from  the  number  and  nature  of  the  textures 
which  enter  into  the  constitution  of  the  articular  apparatus.  The 
sjrnovial  membrane  becomes  the  seat  of  dropsical  and  purulent 
effusions^  adhesions,  thickening,  and  gelatinous  degeneration  ; 
the  cartilage  suffers  ulceration  and  exfoliation ;  and  the  bones 
ctfe  liable  to  suppuration,  caries,  and  anchylosis,  or  union  of  their 
respective  surfacea  The  consequences  of  inflammation  are  serious 
in  proportion  to  its  severity,  and  the  unsoimdness  of  the  patient's 
constitution  ;  but  it  ought  always  to  be  dreaded,  and  induced,  if 
possible,  to  terminate  in  resolution. 

"When  the  symptoms  are  acute,  blood  should  be  freely  ab- 
stracted locally  by  leeches  or  cupping ;  and  if  there  is  much 
strength  of  action  in  the  system,  general  bleeding  may  also  be 
practised.  Calomel  and  opium  are  very  useful  where  there  is 
much  irritability ;  and  the  tartrate  of  antimony,  given  in  fre- 
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quently-repeated  doees,  is  a  most  valtiable  lemedy,  not  only  by 
allaying  violent  action^  but  also  by  promoting  the  secretions  of 
the  skin  and  mncons  membranes.  When  the  inflammation  is 
sub-acute,  warm  fomentations,  anodyne  liniments,  such  as  the 
liniment  of  soap  and  opium,  with  the  internal  use  of  diaphoretic 
medicines,  as*  Dover's  Powder,  calomel  and  opium,  or  vinum 
eolehUi,  afford  most  relief  In  its  chronic  state,  counter-irritation 
effected  by  stimulating  liniments,  blisters>  tartrate  of  antimony, 
setons,  and  issues,  especially  those  made  by  the  actual  cautery, 
with  perfect  rest,  and  a  moderate  d^ree  of  pressure,  are  the 
means  which  deserve  most  confidence.  In  preventing  motion, 
and  effecting  the  compression  deemed  requisite,  the  best  means 
certainly  consist  in  the  application  of  leather  splints.  Pieces  of 
bend-leather,  cut  to  the  proper  size,  having  been  moistened  and 
placed  on  each  side  of  the  joint,  are  closely  moulded  to  its  form 
by  the  pressure  of  a  common  roller.  When  dry  and  rigid,  they 
are  taken  off  and  lined  with  some  thinner  and  softer  leather ; 
after  which  they  are  again  bandaged  on,  and  employed  so  long 
as  may  be  necessary.  In  cases  where  the  knee  is  severely 
affected  it  is  very  important  to  prevent  motion  of  the  ankle-joint 
also,  and  for  this  purpose  I  find  nothing  so  useful  as  a  splint 
of  iron  wire  covered  with  chamois  leather,  extending  from  the 
middle  of  the  thigh  to  the  toes. 

Dropsy  of  the  Joints. 

The  synovial  membranes  of  the  joints,  though  all  similar  to 
each  other,  and  resembling  in  structure  as  well  as  function  the 
serous  coverings  of  the  soft  parts,  are  not  equally  subject  to 
dropsical  effusioa  It  is  extremely  common  in  that  of  the  knee, 
but  very  rare  in  all  the  others. 

Dropsy  of  the  knee-joint  is  occasioned  by  a  great  variety  of 
circumstances.  It  occurs  most  frequently  in  persons  of  weak  and 
irritable  constitutions ;  who  often  suffer  from  it  in  consequence 
of  very  slight  direct  irritation,  such  as  twists  and  bruises,  or  the 
indirect  operation  of  exposure  to  cold.  It  is  met  with,  however, 
occasionally  in  the  strongest  frames ;  but  then  the  irritation  is 
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always  direct  and  severe;  such  as  fracture  of  the  patella  or 
femur,  especially  in  its  lower  third,  or  a  violent  strain.  The 
effusion  generally  appears  almost  immediately  after  the  injury 
is  received,  and  is  at  first  attended  with  more  or  less  acute 
symptoms  of  inflammation.  It  is  readily  recognised  by  the 
swelling  and  fluctuation  which  are  caused  by  its  presence.  The 
enlargement  reaches  as  far  up  the  thigh  as  the  synovial  mem- 
brane extends,  it  fluctuates  when  subjected  to  pressure,  and  the 
patella  is  felt  to  floaty  as  it  were,  so  that  it  may  be  made  to  strike 
upon  the  condyles  of  the  femur  if  pushed  downwards  with  mode- 
rate force. 

The  means  employed  for  treating  this  aflFection  must  vary  with 
the  acuteness  of  the  inflammatory  symptoms  which  attend  it. 
In  the  first  instance,  it  is  often  necessary  to  cup  or  leech  and 
foment  the  joint,  while  constitutional  remedies  of  a  co-operative 
kind  are  at  the  same  time  administered.  When  the  swelling 
ceases  to  be  painful,  but  continues  stiU  more  or  less  red,  tender 
to  pressure,  and  imable  to  bear  motion,  a  cooling  discutient  lotion 
may  be  used  with  advantage.  Finally,  when  there  is  no  longer 
any  indication  of  excited  action,  and  the  only  inconvenience  that 
remains  is  merely  that  occasioned  by  the  presence  of  the  fluid, 
the  joint  should  be  blistered  once  or  oftener,  according  to  the 
extent  and  duration  of  the  disease,  and  then  carefully  bandaged 
In  cases  of  a  rheumatic  kind,  blisters  may  be  employed  at  an 
earlier  stage  with  advantage.  For  some  time  after  the  cure  is 
completed,  the  patient  should  wear  a  laced  or  elastic  knee-cap,  to 
protect  the  joint  from  the  various  external  injuries  to  which  it 
would  be  exposed  in  consequence  of  its  weakened  state. 

Moveable  Cartilages  in  Joints. 

Small  moveable  bodies  are  occasionally  met  with  in  the 
cavities  of  the  joints,  either  quite  detached  or  connected  with  the 
parietes  of  the  articulation  by  a  narrow  neck.  They  have  a 
glistening  pearly  lustre,  and  when  divided  are  found  to  consist 
of  a  gristly  substance  enclosed  in  a  firm  capsule,  with  a  bony 
nucleus  in  the  centiu    They  are  of  various  magnitudes,  from  the 
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size  of  a  barley-corn  to  that  of  a  pigeon's  egg,  and  are  also  very 
different  in  their  shape,  which  is  generally  rounds  oval,  or  lenti- 
cular, but  sometimes  tuberous.  They  exist  either  singly  or  in 
numbers  together,  but  seldom  exceed  two  or  threa  They  have 
been  discovered  in  several  of  the  joints,  but  are  by  far  most 
common  in  the  knea  Even  here,  however,  their  presence  may 
be  considered  a  rare  occurrenca  They  generally  make  their  first 
appearance  in  adults. 

The  origin  of  such  bodies  has  been  ascribed  to  the  effusion 
and  organization  of  blood  and  lymph — ^to  the  detachment  by 
fracture  of  a  portion  of  the  articular  surface — and  to  the  separa- 
tion of  morbid  growths  from  the  maigin  of  the  cartilages  of  the 
jointsw  The  last  of  these  explanations  is  on  the  whole  the  most 
probable,  as  the  bodies  in  question  are  often  observed  by  the 
patient  to  be  fixed  before  they  become  moveable,  and  they  have 
been  repeatedly  found  on  dissection  adhering  to  the  extremities 
of  the  bones.  It  may  also  be  observed,  that,  so  far  as  can  be 
learned  by  external  examination,  they  do  not  suffer  any  change 
of  shape  or  size  after  they  are  first  discovered 

These  bodies  occasion  no  inconvenience,  except  when  they 
happen  to  be  squeezed  between  the  opposite  articular  surfaces  ; 
they  then  excite  a  sudden  and  severe  sickening  pain,  which 
forces  the  patient  instantly  to  desist  from  the  exertion  in  which 
he  was  engaged,  and  may  even  make  him  fall  at  once  to  the 
ground.  In  consequence  of  this  irritation,  repeated  from  time  to 
time,  the  joint  becomes  the  seat  of  a  dropsical  effusion,  which  is 
sometimes  the  first  symptom  of  the  disease  that  attracts  the 
patient's  attention,  as  he  is  apt  to  accoimt  for  the  pain  previously 
suffered  by  referring  it  to  rheumatism.  Unless  proper  means  are 
now  employed,  the  use  of  the  limb  may  be  almost  completely  lost. 

The  radical  cure  is  easily  effected  by  cutting  into  the  joint, 
and  extracting  the  cause  of  irritation.  But  this  veiy  simple 
operation  is  attended  with  considerable  risk  of  exciting  such  a 
d^ree  of  inflammation,  as  to  endanger  not  only  the  patient's 
limb,  but  also  his  life.  In  order  to  diminish  the  danger,  as  far 
as  possible,  the  patient  should  be  confined  to  bed,  and  restricted 
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to  a  regulated  diet  for  some  days  previous  to  the  operation.  The 
cartilage  should  then  be  moved  into  that  part  of  the  joint  which 
is  most  superficial — as  over  the  flat  surface  of  the  external  con- 
dyle in  the  case  of  the  knee — and  held  steadily  there,  while  a  free 
decided  incision  is  made  down  upon  it,  so  as  to  allow  of  its  escape 
when  urged  out  by  the  same  pressure  that  was  employed  pre- 
viously to  fix  it,  and  render  unnecessary  any  groping  with  hooks, 
forceps,  etc.,  which  must  increase  the  chance  of  inflammatioiL 
The  edges  of  the  wound  ought  to  be  placed  together,  and  kept 
constantly  cool  with  wet  cloths ;  the  joint  being  at  the  same 
time  protected  carefully  from  motion,  and  all  other  kinds  of  irri- 
tatioiL  It  occurred  to  me,  and  nearly  at  the  same  time  to  a 
French  surgeon,  M.  Groyrand,  that  the  object  of  this  operation 
might  be  attained  more  safely  by  merely  dislodging  the  moveable 
body  fix)m  the  joint  by  puncturing  the  skin  with  a  needle  or 
narrow-bladed  knife,  and  opening  the  s3movial  membrane  by  a 
subcutaneous  incision,  through  which  the  body  could  be  pushed 
into  the  cellular  substance.  The  first  case  in  which  I  tried  this 
method  was  attended  with  a  satisfactory  result  The  patient, 
a  man  about  40,  of  a  very  irritable  constitution,  was  admitted  in- 
to the  Infirmary  on  account  of  a  cartilage  in  the  knee,  which 
completely  disabled  him  for  any  sort  of  active  employment 
Superficial  suppuration  took  place  a  few  days  after  the  dislodg- 
ment ;  and  it  being  necessary  to  make  an  opening  for  the  dis- 
charge of  matter,  I  took  the  opportunity  of  extracting  the  car- 
tilaga  The  joint  remained  free  from  disturbance  In  executing 
this  procedure  the  knife  should  be  used  very  freely,  so  as  to  let 
the  body  escape  without  a  dangerous  degree  of  manipulation. 
Another  method,  which  generally  succeeds,  is  making  a  free  sub- 
cutaneous incision  through  the  synovial  membrane  and  cartilage, 
and  applying  a  blister  over  the  part,  where  it  is  retained  by  a 
compress  and  bandage. 

Odaiinous  Degeneration  of  the  Synovial  Membrane, 

The  synovial  membrane  is  liable  to  a  process  of  morbid  nu- 
trition, wliich  changes  its  natural  structure  into  a  soft  grayish* 
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yellow  gelatinous  mass,  varying  in  thickness  ftom  a  line  to  half 
an  inch  or  mora  This  alteration  usually  occurs  in  individuals 
who  are  disposed  to  scrofulous  action,  whence  it  is  generally 
named  the  Scrofulous  affection  of  the  synovial  membrane. 
Though  met  with  at  all  periods  of  life,  it  most  frequently  com- 
mences in  young  persons  before  the  age  of  puberty,  and  is 
generally  induced  by  some  local  cause  of  irritation,  though 
there  are  many  cases  in  which  its  origin  seems  to  be  entirely 
spontaneoua 

The  first  symptoms  of  the  disease  that  attract  attention  are 
swelling  and  diminished  mobility  of  the  joint  affected.  The 
swelling  is  soft,  elastic,  and  colourless,  and  is  diffused  over  the 
whole  extent  of  the  synovial  membrane  which  does  not  cover  the 
articulating  cartilage&  As  the  morbid  thickening  increases,  the 
degree  of  enlargement  and  stiffness  keeps  pace  with  it,  but  still 
the  patient  hardly  complains  of  pain.  If  the  parts  be  examined 
by  dissection  during  this  stage,  the  synovial  membrane  is  found 
more  or  less  thickened,  gelatinous,  and  vascular ;  the  surround- 
ing cellular  substance  is  greatly  thickened  and  condensed  by 
albuminous  effiision  into  its  interstices,  and  the  ligaments  do  not 
present  an  outline  so  distinct  as  usual,  being  matted  together 
with  the  adjacent  ti8sue&  The  joint  may  remain  thus  altered 
for  months,  or  even  years,  without  suffering  any  further  change  ; 
but  the  diseased  condition  at  last  terminates  either  in  absorption 
or  suppiiratioa  In  the  former  case,  the  articulation  is  restored 
more  or  less  completely  to  its  previous  condition,  but  almost 
always  continues  somewhat  swelled  and  stiff;  in  the  latter, 
openings  into  the  joint  are  formed  for  the  discharge  of  matter, 
the  articular  cartilages  exfoliate  or  are  absorbed,  the  cancellated 
structure  of  the  bones  is  exposed,  and  the  patient,  if  not  relieved, 
either  dies  hectic,  or  recovers  with  a  limb  rigid  and  shrivelled 
Instead  of  the  joint,  there  is  then  either  a  perfectly  imyielding 
union  by  osseous  matter,  which  is  named  Anchlyosis,  or  a  firm 
fibrous  bond  of  connection,  constituting  what  is  called  false 
Anchylosis. 

The  treatment  of  the  disease  in  its  first  stage  ought  to  be 
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directed  with  the  view  of  preventing  inflammation,  inducing  it  to 
terminate  in  resolution  if  actually  existing,  and  promoting  ab- 
sorption of  the  morbid  structure.  In  attaining  the  first  of  these 
objects,  it  is  necessary  to  protect  the  joint  concerned  horn,  all 
irritations,  both  direct  and  indirect  Not  only  strains,  blows, 
and  violent  exercise  should  be  avoided,  but  also  motion  of  any 
kind  or  degree  ;  to  prevent  which  the  more  effectually,  splints  of 
leather  may  be  advantageously  employed,  the  limb  being  fixed 
in  that  position  which  will  render  it  most  useful  to  the  patient 
after  the  cure  is  completed.  The  various  actions  of  the  system 
should  be  supported  by  a  moderate  allowance  of  nourishing  food 
— ^by  exercise  of  such  kind  as  wiU  not  derange  the  affected  limb 
— and  by  medicine  when  it  is  found  necessary.  Should  inflam- 
mation be  imfortunately  excited,  leeches,  cupping,  fomentations, 
and  general  remedies,  if  the  severity  of  the  symptoms  seem  to 
require  them,  must  be  promptly  and  freely  resorted  to.  But,  in 
promoting  absorption,  it  should  be  recollected  that,  as  the  disease 
depends  upon  a  disordered  state  of  the  system,  local  remedies  can 
be  of  very  little  service.  Cod-liver  oil,  protection  from  cold,  and 
freedom  from  motion,  have  the  most  powerfid  influence,  while 
pressure,  ointments  of  iodine  with  mercury,  and  lotions,  are  of 
hardly  any  usa  Mr.  Scott  brought  the  advantages  of  pressure 
very  prominently  forward,  and  led  many  people  to  believe,  that 
in  this,  as  well  as  some  other  chronic  affection  of  the  joints,  it 
may  be  deemed  an  almost  certain  remedy.  Sir  B.  Brodie  seems 
to  have  gone  into  an  opposite  extreme  in  regarding  the  disease 
as  incurable,  and  all  the  remedial  measures  proposed  for  its  re- 
moval as  at  best  only  palliative.  Pressure  is  apt  to  occasion 
pain,  and  by  thus  exciting  irritation,  give  rise  to  inflammation, 
so  as  to  hasten  on  the  malady  to  its  last  stage  ;  it  ought,  there- 
fore, to  be  employed  with  great  cautioa  The  best  plan  of  treat- 
ment is,  after  subduing  any  inflammatory  symptoms  that  happen 
to  exist,  to  surround  the  joint  with  a  common  roller,  applied  so 
firmly  as  to  effect  the  desired  degree  of  compressioa  Mr.  Scott 
recommended  slips  of  plaster  instead  of  the  roller,  and  changed 
them  not  oftener  than  once  in  several  weeks.    But  this  practice 
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seems  objectionable  on  several  grounds^  since  inflammation  may 
thus  be  very  easily  overlooked,  and  allowed  to  proceed  the  length 
of  suppuration  before  it  is  discovered ;  and  if  things  go  on  well, 
it  is  obvious  that  in  a  very  short  time  the  diminution  of  the 
swelling  must  render  the  bandage  loose  and  inefficient  The 
joint  should  always  be  restrained  from  motion  by  a  splint,  which 
may  be  made  of  leather  or  pasteboard,  or  iron  wire,  covered  with 
chamois  leather.  The  last-mentioned  splint,  which  I  have  foimd 
extremely  useful  in  treating  affections  of  the  joints,  may  be 
easily  constructed  by  bending  a  piece  of  strong  wire  to  the  shape 
of  the  limb,  so  as  to  extend  along  both  sides  of  it — and  then 
joining  as  many  pieces  transversely  as  seem  necessary  to  give 
sufficient  strength — after  which  the  apparatus  merely  requires  a 
leather  covering,  between  the  layers  of  which  some  cotton  or 
other  soft  substance  may  be  placed 

When  suppuration  ensues,  firee  vent  ought  to  be  afforded  to 
the  matter.  Stimulating  washes  should  be  applied  to  the  sinuses, 
and  moderate  pressure  still  carefully  continued,  together  with, 
if  possible,  even  more  rigid  abstinence  from  motion.  If  the 
patient's  strength  proves  inadequate  to  support  the  profuse  and 
longK^ntinued  discharge  which  is  apt  to  result,  he  must  be  re^ 
lieved  by  amputation,  or  excision  of  the  diseased  bona  It  might 
be  thought  that  the  diseased  synovial  membrane  would  oppose 
the  completion  of  a  cure,  even  after  the  carious  bone  was  eradi- 
cated, but  experience  has  proved  this  to  be  not  the  fact ;  and  all 
trace  of  the  morbid  structure  in  question  soon  disappears  during 
the  suppuration  which  succeeds  the  operation. 

Ulceratian  of  the  Cartilages  of  the  Joints, 

The  cartilages  which  cover  the  surfaces  of  articulation  are 
often  found  to  be  destroyed  more  or  less  completely,  becoming 
in  some  cases  merely  thinner  than  usual — ^in  some  rough  and 
irregularly  abraded — and  in  others  detached  from  the  bone,  so  as 
to  lie  in  their  natural  situation,  but  nearly  or  altogether  loose* 
These  changes  are  ascribed  to  a  process  of  absorption  in  the  car- 
tilages, commencing  either  on  the  surface  of  the  synovial  mem- 
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brane  which  lines  them,  or  in  the  substance  of  the  cartilage. 
Ulceration  of  the  cartilages  occurs  at  all  ages ;  but  is  more 
common  in  adults  than  the  disease  which  originates  in  thicken- 
ing of  the  synovial  membrane.  It  is  met  with  both  in  persons 
of  scrofulous  constitutions,  and  in  those  subject  to  rheumatism, 
but  chiefly  in  the  latter.  The  exciting  causes  are  irritations  of 
various  kinds,  both  direct  and  indirect,  such  as  strains,  bruises, 
and  exposure  to  cold.  It  is  indicated  by  deep-seated  gnawing 
pain,  often  referred  to  one  particular  point  of  the  articulation, 
aggravated  by  motion,  and  felt  most  severely  at  night  The 
patient  also  generally  complains  of  pain  in  the  joint  beyond  the 
one  affected,  or  in  more  distant  parts  of  the  limb,  which  is 
usually  throughout  its  whole  extent  more  or  less  weak,  oedema- 
tous,  and  cold.  There  is  little  swelling  in  the  first  instance,  and 
no  great  degree  of  it  subsequently,  unless  thickening  of  the 
synovial  membrane  be  associated  with  abrasion  of  the  cartilages, 
which  is  not  unfrequently  the  case.  When  there  is  no  swelling 
from  this  source,  the  enlargement  that  does  take  place  is  con- 
fined to  the  immediate  neighbourhood  of  the  joint,  and  is  of  a 
more  firm,  unyielding  consistence  than  that  accompanying  the 
other  disease,  as  it  depends  merely  on  thickening  and  condensa- 
tion of  the  cellular  substanca 

Ulceration  of  the  cartilages  sometimes  causes  such  violent 
pain  and  hectic  irritation  of  the  system,  as  to  require  amputation 
even  while  the  parts  remain  in  the  state  that  has  been  described  ; 
but,  in  general^  it  either  goes  on  to  suppuration,  or  terminates  in 
recovery.  When  suppuration  takes  place,  the  joint  passes  into 
nearly  the  same  condition  as  that  which  exists  in  the  last  stage 
of  the  disease  originating  in  the  gelatinous  degeneration  of  the 
synovial  structure,  so  that  it  would  be  difficult  to  discover  from 
dissection  where  the  morbid  changes  had  commenced  ;  and  the 
case  admits  of  cure  only  by  anchylosis.  When  the  disease  ter- 
minates favourably  before  suppuration,  some  stifihess  of  the  joint 
almost  always  remains.  It  appears  that  the  articulating  cartilage 
is  never  restored,  whether  it  has  been  removed  by  interstitial 
absorption,  or  destroyed  by  ulceration,  and  that  the  osseous  sur- 
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faces  deprived  of  it  either  unite  together  hy  means  of  a  fibrous 
or  bony  medium,  or  become  extremely  hard  and  perfectly  smooth, 
so  that  they  seem  as  if  encrusted  with  porcelain.  This  Porce- 
lanous  alteration  of  the  articular  surfaces,  as  it  has  been  called, 
is  far  &om  rare  in  its  occurrence.  The  corresponding  bones  are 
often  grooved  and  ridged,  so  as  to  allow  of  motion  in  only  one 
direction,  and  there  is  always  an  effusion  of  new  osseous  sub- 
stance around  the  margin  of  the  joint,  as  if  an  attempt  had  been 
made  to  effect  anchylosia  This  condition  may  be  regarded  as  a 
substitute  for  the  cartilage  in  facilitating  motion,  and  is  observed 
occasionally  in  the  new  joints  resulting  from  dislocatioa  If  the 
stiffness  depends  on  true  anchylosis  or  osseous  imion,  it  does  not 
admit  of  any  remedy,  but  when  the  connection  is  of  a  fibrous 
kind,  much  may  be  done  to  increase  the  degree  of  mobility. 

In  conducting  the  treatment  of  this  disease,  the  first  object 
is  obviously  to  protect  the  joint  from  all  irritations  tending  to 
render  the  morbid  action  more  acute,  and  hasten  it  on  to  sup- 
puration. For  this  purpose  perfect  rest,  insured  by  means  of 
splints  and  bandages,  together  with  strict  attention  to  the  various 
secretions,  ought  to  be  particularly  insisted  upoa  The  next  and 
not  less  important  object  is  to  subdue  the  chronic  inflammation, 
or  ulcerative  action,  which  is  going  forwards.  With  this  view 
all  sorts  of  counter-irritation  are  in  common  use,  but  it  appears 
that  the  choice  of  them  need  not  be  very  extensive,  if  due  regard 
be  paid  to  their  effects.  Issues  have  unquestionably  most  power 
in  checking  the  morbid  action,  but  the  means  by  which  they  are 
opened  is  not  a  matter  of  indifference.  Caustic,  moxa,  and  the 
actual  cautery,  may  all  be  employed  for  the  purpose,  but  the 
last-mentioned  agent  is  infinitely  preferable  to  the  others.  It  is 
often  thought  that  the  pain  which  attends  the  opening  of  the 
issue  affords  all  the  benefit  that  is  derived  from  it,  and  that, 
therefore,  the  moxa,  which  usually  prodjices  a  superficial  effect, 
should  be  selected*  But  it  is  well  ascertained  that  any  con- 
siderable amendment  can  in  general  be  hardly  perceived,  until 
the  discharge  of  the  new  secreting  surface  has  been  fairly  estab- 
lished.   The  ulcers  of  bums  are  always  very  slow  in  healing,  and 
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hence  there  is  an  obvious  advantage  of  the  cautery  over  the 
caustic ;  but  its  chief  recommendation  is  the  result  of  experi- 
ence, and  this  is  so  strong  as  to  leave  no  room  for  doubt  or 
hesitation  in  preferring  it  to  the  other  means.  When  the  cauter}- 
is  used,  an  eschar  three  or  four  inches  long  should  be  formed  on 
each  side  of  the  joint.  In  mild  cases,  and  during  convalescence,  the 
forcible  aspersion  of  warm  water  by  pumping,  or  pouriBg  from  a 
height,  is  attended  with  much  benefit.  To  remedy  the  rigidity 
that  remains  after  recovery,  steaming  with  the  vapour  of  hot  water, 
frictions  with  gently  stimulating  liniments,  shampooing,  and 
persevering  exercise,  are  the  means  that  ought  to  be  employed. 

Nenxms  or  Hysterical  Affections  of  the  Joints. 

Yoimg  women,  particularly  those  of  the  higher  ranks,  are  apt 
to  suffer  from  painful  sensations  in  the  joints,  which  closely 
simulate  the  symptoms  of  articular  disease  connected  with 
alteration  of  structure,  and  consequently  are  apt  to  lead  to  treat- 
ment no  less  unnecessary  than  injurious.  Counter-irritation  and 
confinement  in  such  cases  tend  to  increase  the  constitutional 
derangement  which  gives  rise  to  the  complaint,  and  ought,  there- 
fore, to  be  carefully  abstained  from,  imless  it  maybe  thought  neces- 
sary to  make  an  impression,  in  the  fii'st  instance,  on  the  patient's 
mind  by  some  active  measures.  In  general,  the  proper  course  is 
to  pursue  an  invigorating  mode  of  life  by  using  the  shower-bath, 
taking  the  preparations  of  iron,  and  regularly  exercising  the 
limbs  as  well  as  the  body.  The  spine,  knee,  hip,  ankle,  and  wrist 
joints  are  the  most  common  seats  of  this  troublesome  affection. 

In  respect  to  its  diagnosis,  the  absence  of  swelling,  or  any 
other  symptom  except  pain,  together  with  the  time  of  life  and 
general  condition  of  the  patient,  constitute  the  best  marks  of 
distinction  from  structural  derangements.  Sir  B.  Brodie,  to  whom 
the  profession  are  much  indebted  for  the  attention  which  he  has 
directed  to  this  form  of  nervous  disease,  considers,  as  one  of  the 
best  characters  for  its  recognition,  the  sensibility  of  the  patient 
to  impressions  on  the  surface  of  the  joint  that  cannot  possibly 
affect  the  condition  of  the  articulation,  pinching  the  skin  being 
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equally  effectual  for  causmg  wincing  as  moving  the  limb  or 
pressing  the  articular  suifiEu^es  against  each  other.  The  whole 
system  is  usually  observed  to  be  in  a  highly  sensitive  excitable 
state;  but  sometimes  presents  all  the  characters  of  perfect 
health.  The  uneasy  feelings,  though  frequently  remaining 
months  or  years,  generally  commence  and  disappear  suddenly 
— ^whence  empiricism  is  afforded  a  good  field,  which  has  been 
diligently  cultivated 

Morbus  Coxarvu, 

The  morbus  coxarius,  or  hip-disease,  is  an  affection  of  the  hip- 
joint,  which  requires  separate  consideration,  not  so  much  on 
account  of  any  peculiarity  in  its  nature,  as  from  the  frequency  of 
its  occurrence  and  importance  of  its  effects.  It  prevails  in  cold 
moist  climates,  and  attacks  chiefly  children  between  the  ages  of 
seven  and  fourteen,  though  it  is  not  unfrequently  met  with  both 
before  and  after  this  time  of  life.  The  first  symptom  complained 
of  is  generally  pain  of  the  knee,  which  often  exists  for  months 
before  attention  is  directed  to  the  true  seat  of  the  disease. 
Sooner  or  later  the  patient  is  observed  to  walk  awkwardly,  and 
less  vigorously  than  usual;  and  when  the  circumstances  on 
which  this  difference  depends  are  investigated,  it  appears  that 
the  affected  limb  is  elongated  and  emaciated — ^that  the  convexity 
of  the  hip  is  flattened,  so  that  the  sulcus  between  it  and  the 
thigh  is  less  distinct  and  more  obUque  in  its  direction— and  that 
in  standing,  the  foot  is  advanced  a  little  with  the  toe  slightly 
everted,  and  that  the  patient  does  not  rest  his  weight  upon  it 
Pain  is  now  felt  in  the  hip-joint  itself,  and  though  aggravated  by 
motion,  often  becomes  more  severe  from  time  to  time  without 
any  such  cause  of  irritation*  It  is  most  apt  to  do  so  during  the 
night,  particularly  when  the  weather  is  wet  and  changeable.  In 
this  second  stage,  the  disease  remains  generally  several  months. 
At  length  the  symptoms  which  have  been  mentioned  either  dis- 
appear, and  the  limb  recovers  its  former  condition,  or  they  are 
succeeded  by  others  still  more  disagreeabla  In  the  latter  case 
the  limb  becomes  considerably  shorter  than  the  sound  one,  its 
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mobility  at  the  same  time  being  much  impaired  or  altogether 
destroyed,  and  permanent  eversion  or  inversion  taking  place. 
Collections  of  matter  now  generally  make  their  appearance,  most 
frequently  pointing  on  the  outer  side  of  the  thigh  below  the 
trochanter  major,  but  occasionally  in  the  groin  or  hip,  and  issue 
externally  through  openings  formed  either  by  ulceration  or 
artificially  by  the  surgeon.  The  patient  then,  after  a  tedious  ill- 
ness, becomes  hectic  and  dies  ;  or  recovers  with  a  stiff  anchylosed 
joint  and  wasted  useless  limb. 

Such  being  the  insidious  and  destructive  progress  of  the 
morbus  coxarius,  it  is  evidently  of  much  consequence  to  ascer- 
tain the  nature  and  most  efficient  treatment  of  the  disease.  As 
opportunities  of  dissecting  the  parts  in  the  firat  and  second  stages 
of  the  morbid  process  very  seldom  occur,  being  confined  to  those 
cases  in  which  the  patient  dies  of  some  other  disease,  the  origin 
of  the  evil  is  still  involved  in  considerable  obscurity.  Different 
authorities,  accordingly,  refer  it  to  thickening  of  the  synovial 
membrane,  ulceration  of  the  cartilages,  and  inflammation  of  the 
bones.  But  although  the  second  of  these  opinions  is  the  one 
generally  received  in  this  country,  there  seems  good  reason  for 
considering  the  one  last  mentioned  as  nearer  the  truth.  The 
facts  that  have  been  collected  by  actual  examination  are  in 
favour  of  this  view,  and  the  symptoms  observed  externally  all 
lead  to  the  same  conclusion.  The  long  existing  pain  at  distant 
parts  of  the  limb,  before  any  trace  of  disease  at  the  part  really 
affected  can  be  observed,  is  strongly  characteristic  of  chronic 
inflammation  in  the  osseous  tissue  ;  the  freedom  of  motion  with- 
out any  crepitus,  that  continues  during  the  second  stage,  is  hardly 
reconcilable  with  either  ulceration  of  the  cartilage,  or  tliickening 
of  the  synovial  membrane  ;  and  the  perfect  state  of  the  joint  in 
cases  of  recovery  is  not  consistent  with  the  previous  existence  of 
disease  in  the  articular  surfaces.  In  the  third  stage  there  is 
unfortunately  no  want  of  opportunity  for  investigation  by  the 
knife ;  but  then,  as  always  happens  in  diseases  of  the  joints 
which  have  advanced  to  suppuration,  the  whole  articular  ap- 
paratus is  so  involved  in  the  destructive  process,  that  the  part 
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primarily  affected  cannot  be  recognised  In  three  cases  which  I 
have  dissected  at  the  beginning  of  the  third  stage— that  is,  after 
suppuration,  but  before  the  matter  was  discharged  externally — 
the  articular  cartilage  was  sound  everywhere,  both  on  the  head 
of  the  femur  and  on  the  acetabulum,  except  a  small  portion  not 
so  large  as  a  sixpence  at  the  centre  of  this  cavity,  where  it  was 
removed,  and  allowed  a  probe  to  pass  into  or  rather  through  the 
bone.  That  cases  of  ulceration  of  the  cartilages  of  th^  hip-joint  do 
occasionally  occur,  there  can  be  no  doubt,  both  from  the  sjrmptoms 
and  dissections  that  have  been  observed ;  but  that  these  bear  a 
very  small  proportion  to  those  in  which  the  disease  originates  in 
the  bone  seems  no  less  certain. 

The  disease  may  be  then  regarded  as  in  general  consisting 
primarily  and  essentially  of  chronic  inflammation  in  the  bones 
composing  the  joint,  of  which  the  pelvic  portion  usually  suffers 
more  than  the  femur ;  and  the  means  proper  for  subduing  it  are 
consequently  those  which  have  been  found  most  efficacious  in 
the  treatment  of  such  affections  of  the  articular  apparatua 
When  the  symptoms  are  not  severe,  as  is  usually  the  case  in  the 
early  stage,  perfect  rest  alone  is  required,  though  it  may  be 
prudent  also  to  apply  occasionally  a  few  leeches  to  the  groin. 
For  preventing  motion,  nothing  answers  so  well  as  the  long  splint, 
applied  in  the  same  way  that  has  been  advised  for  fracture  of  the 
neck  of  the  thigh-bone,  no  extension  being  effected,  but  merely 
complete  fixture  of  the  limb  in  a  line  with  the  trunk  of  the  body. 
But  if  the  pain  is  severe,  so  as  to  disturb  the  patient's  sleep,  or 
continues  after  the  means  just  mentioned  have  been  employed, 
which  is  very  seldom  the  case,  recourse  must  be  had  to  counter- 
irritation  ;  and  though  the  various  methods  of  effecting  it  by 
blisters,  setons,  caustic  issues,  and  moxa»  are  all  occasionally 
beneficial,  the  actual  cautery  ought  always  to  be  preferred  as  the 
most  powerful  means  that  can  be  employed.  The  best  place  for 
applying  it  is  the  hoUow  between  the  trochanter  major  and  the 
tuberosity  of  the  ischium,  where  abroad  eschar,  several  inches  in 
length,  should  be  formed.  The  patient  must  be  kept  perfectly 
quiet  during  the  cure,  which  generally  requires  Several  months. 
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He  seldom  experiences  much  benefit  until  the  slough  separates, 
and  the  ulcerated  surface  begins  to  discharge  freely.  Should 
there  appear  any  tendency  to  heal  prematurely,  it  may  be  easily 
checked  by  applying  some  diluted  ointment  of  cantharides  ;  and 
if  the  sore  remains  open  after  the  diseased  action  seems  to  be  at 
an  end,  some  astringent  wash,  such  as  the  solution  of  the  acetate 
of  lead,  should  be  applied  to  promote  its  cicatrization.  When 
the  disease  goes  on  to  suppuration  in  adults,  the  case  may  be 
considered  nearly  hopeless,  as  caries  then  almost  always  ensues, 
and  being  seated  in  a  part  where  excision  cannot  be  performed, 
inevitably  proves  fatal  to  the  patient  sooner  or  later.  In  children 
the  chance  of  recovery  is  much  greater,  but  the  limb  in  this  case 
remains  small,  rigid,  and  distorted,  the  toes  being  turned  some- 
times inwards,  sometimes  outwards.  When  the  head  of  the 
femur  is  little  affected,  and  the  ravages  of  the  disease,  as  usually 
happens,  are  chiefly  exerted  on  the  acetabulimi,  the  thigh  is 
rotated  inwards,  and  presents  nearly  the  same  appearance  as 
that  which  results  from  ordinary  dislocation  on  the  iliimL  But 
when  the  head  of  the  bone  is  destroyed  by  ulceration  or  inter- 
stitial absorption,  the  various  muscles  tending  to  effect  rotation 
outwards,  being  no  longer  opposed  by  the  usual  mechanical  resist- 
ance, draw  the  limb  into  nearly  the  same  position  which  foUows 
fracture  of  the  neck  of  the  femur,  and  point  the  toes  outwards. 

Excision  of  the  Joints. 

It  has  been  explained  in  regard  to  the  treatment  of  caries, 
that  the  only  remedy  for  this  condition  is  removal  of  the  affected 
portion  of  the  bone.  Amputation  was  formerly  regarded  as 
almost  the  only  means  of  relief  from  carious  joints.  But  it  is 
now  fuUy  ascertained,  that,  on  many  occasions,  the  limb  may  be 
saved  by  cutting  out  the  articulation.  The  softened,  discoloured, 
and  ulcerated  integuments,  the  thickened  and  indurated  cellular 
substance,  and  the  gelatinous  synovial  membrane,  are  found  to 
afford  no  serious  obstacle  to  recovery,  provided  the  whole  of  the 
bone,  so  far  as  it  is  actually  carious,  be  taken  away.  The 
operation  requisite  for  this  purpose,  though  severe,  is  not  more 
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dangerous  than  amputation,  because  the  joint,  previous  to  its 
performance^  has  been  opened  by  the  disease ;  the  whole  of  the 
articulating  tissues,  which  are  apt  to  suffer  violent  inflanmiation 
when  irritated,  are  either  previously  destroyed  or  removed ;  the 
great  blood-vessels  and  nerves  are  not  interfered  with ;  and  the 
patient  is  not  subjected  to  the  shock  which  is  caused  by  taking 
away  a  limb. 

As  to  the  joints  which  may  be  subjected  to  this  operation,  it 
is  evident,  I  think,  that  the  extent  to  which  the  acetabulum  is 
almost  always  affected  in  the  hip-disease  forbids  any  attempt  at 
excision.  Though  experience  has  not  yet  fully  decided  whether 
the  limbs  that  might  be  preserved  by  cutting  out  the  knee  and 
ankle  joints  would  be  preferable  to  the  artificial  substitutes 
which  may  be  worn  in  their  stead,  it  seems  pretty  well  ascer- 
tained that  in  general  they  would  not  The  wrist  also,  from  the 
number  of  bones,  and  complexity  of  articulations  entering  into 
its  formation,  together  with  the  numerous  tendons,  arteries,  and 
nerves  passing  over  it,  does  not  seem  to  be  favourable  for  the 
operation.  But  the  elbow  and  shoulder  joints,  while  their  struc- 
ture and  situation  are  most  convenient  for  excision,  hold  out  the 
greatest  inducements  to  effect  their  removal  without  performing 
amputation.  In  all  ranks  and  circumstances  of  life,  the  use  of 
the  hand  is  of  great  consequence ;  and  even  although  the  elbow 
or  shoulder  were  to  remain  stiff  and  motionless,  if  the  hand 
could  be  preserved  entire  and  serviceable  by  excision  of  these 
joints,  this  would  be  infinitely  preferable  to  taking  away  the 
limb.  But  it  has  been  proved  by  numerous  facts,  that  while  the 
joints  beyond  the  disease  remain  as  useful  as  ever,  the  one  which 
has  undergone  the  operation  may  regain  such  a  degree  of  mo- 
bility and  subjection  to  the  action  of  its  muscles  as  to  render  it 
hardly  distinguishable  from  a  sound  one.  There  is  no  new  joint, 
strictly  speaking,  formed,  but  a  strong  fibrous  substance  unites 
the  extremities  of  the  bones,  and  by  its  flexibility  allows  them 
to  move  within  proper  bo\mds ;  while  the  muscles  obtain  new 
attachments,  so  as  to  perform  their  usual  office,  and  even  the 
bones  r^[ain  somewhat  of  their  original  form. 
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StumldernJoiTU, — Diiferent  methods  have  been  followed  in 
cutting  out  the  shoulder-joint,  but  it  will  be  sufficient  to  describe 
the  one  which  appears  to  be  the  most  convenient.  The  surgeon 
introduces  a  straight,  sharp-pointed  knife  under  the  coracoid 
process,  thrusts  it  down  to  the  head  of  the  humerus,  and  then 
cuts  perpendicularly,  close  upon  the  bone,  nearly  as  far  as  the 
attachment  of  the  deltoid.  In  order  to  detach  the  head  of  the 
humerus,  he  introduces  the  fore-finger  of  his  left  hand  into  the 
joint,  and  using  it  as  a  guide  for  the  knife,  separates  the  attach- 
ments of  the  muscles,  which  are  inserted  into  the  greater  and 
smaller  tuberosities.  The  arm  being  then  drawn  backwards,  the 
head  of  the  bone  protrudes  through  the  wound,  and  being  grasped 
in  the  hand,  may  be  readily  sawn  off.  The  glenoid  cavity 
should  next  be  examined,  and  if  it  is  found  to  require  removal, 
the  best  mode  of  procedure  is  to  thrust  a  knife  through  the 
posterior  part  of  the  deltoid  to  the  neck  of  the  scapula,  and  then 
cut  downwards  along  its  inferior  costa,  until  sufficient  space  is 
obtained  for  introducing  the  bone-pliers,  of  which  the  blades 
may  be  easily  insinuated  so  as  to  enclose  the  whole  part  that 
requires  to  be  taken  away.  This  is  much  better  than  attempt- 
ing to  dig  out  the  glenoid  cavity  through  the  anterior  incision. 

The  only  arteries  cut  during  the  operation  that  in  general 
require  to  be  tied,  are  a  branch  of  the  Thoracica  humeraria  and 
the  anterior  circumflex.  The  edges  of  the  wound  should  be 
stitched  together,  and  some  light  dressing  having  been  applied, 
the  arm  ought  to  be  supported  by  a  sling. 

Tlie  patient  need  not  be  confined  to  bed  beyond  a  day  or 
two,  or  so  long  as  the  fever  excited  by  the  operation  continues  ; 
and  when  the  wound  begins  to  heal,  he  must  gently  exercise  the 
limb  to  prevent  it  from  becoming  stiff. 

The  credit  of  performing  this  operation  for  the  first  time  has 
been  ascribed  to  Mr,  White  of  Manchester  (1769) ;  but  there 
seems  good  reason  for  believing  that  the  case  being  one  of 
necrosis,  not  caries,  he  merely  removed  part  of  the  exfoliation 
before  it  had  become  detached  from  the  living  bone.  The  patient 
was  a  boy  14?  years  of  age,  who  *Miad  been  suddenly  seized  about 
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a  fortnight  before  with  a  violent  inflammation  in  his  left 
shoulder,  which  threatened  a  mortification,  but  at  last  terminated 
in  a  laige  abscess,  which  was  opened  with  a  lancet  a  few  days 
before  his  admission.'*  Through  this  opening,  and  another  that  had 
formed  spontaneously  imder  the  acromion  process,  the  os  humeri 
could  be  felt  and  seen  ^  totally  divested  of  its  bursal  ligamenf 

Mr.  White  made  an  incision  from  the  acromion  process*  half- 
way down  the  arm,  protruded  the  end  of  the  bone  through  the 
opening  thus  obtained,  and  sawed  it  otL  At  the  end  of  two 
months  he  found  that  a  laige  piece  of  the  remaining  bone  had 
become  loose,  and  easily  removed  it  with  a  pair  of  forceps.  The 
patient  was  perfectly  cured  at  the  end  of  four  months  from  the 
operation.  The  arm  was  then  not  quite  an  inch  shorter  than 
the  other,  and  he  had  the  perfect  use  of  it  In  a  work  published 
thirty-two  years  ago,  I  expressed  my  persuasion  that  this  was 
not  a  case  of  caries,  as  it  had  generally  been  regarded,  but  one 
of  acute  necrosis ;  and  the  following  very  curious  companion  to 
it,  at  a  more  advanced  stage,  seems  strongly  corroborative  of 
that  opinion. 

Thomas  Cairns,  aged  13,  was  admitted  into  the  Infirmaiy  on 
the  30th  of  June  1833,  on  account  of  a  great  enlaigement  of  the 
right  shoulder,  attended  with  pain  and  discharge  of  matter.  It  was 
stated  that^  ten  menths  before,  he  had  fallen  from  a  wall  about 
four  feet  high  among  loose  stones,  and  afterwards  had  been  pretty 
severely  handled  by  a  bone-setter,  who  alleged  that  the  humerus 
was  broken  near  the  joint  Inflammation  and  suppuration  fol- 
lowed, openings  for  the  discharge  of  matter  took  place  at  various 
parts,  the  joint  became  stifle,  and  the  patient's  strength  declined. 
In  these  circimistances,  he  was  sent  to  be  under  my  care. 

As  it  was  impossible  to  obtain  any  satisfactoiy  information 
in  r^ard  to  the  condition  of  the  joint  by  introducing  a  probe,  I 
enlarged  the  sinues  that  led  most  directly  towards  it  sufficiently 
to  admit  my  finger,  with  the  point  of  which  the  bone  was  felt 
bare.  The  firmness  of  the  surrounding  parts  prevented  a  more 
free  examination,  but  the  information  thus  gained,  together  with 

*  Treatise  on  the  Excision  of  Diseased  Joints,  1881. 
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the  history  of  the  case,  convinced  me  that  a  portion  of  the  bone 
was  dead,  and  detached.  I  therefore  extended  upwards  the 
incision  already  made,  finding  it  necessary  to  use  for  this  purpose 
both  the  knife  and  cutting-pliers,  and  then  ascertained  that  the 
exfoliation  lay  loose  in  a  bony  case.  Being  unwilling  to  remove 
any  of  the  new-formed  osseous  substance  which  was  destined  to 
take  the  place  of  the  old  bone,  I  forcibly  dilated  the  edges  of  the 
aperture  until  the  shell  gave  way  sufficiently  to  permit  extraction 
of  the  sequestrum.  After  the  principal  portion  was  removed, 
some  small  pieces  were  found  lying  in  the  cavity,  which  proved 
to  be  fragments  of  the  dense  plate  that  had  formed  the  convex 
surface  of  the  head  of  the  bone.  The  glenoid  cavity  of  the 
scapula  was  divested  of  cartilage,  but  covered  with  a  smooth 
firm  velvet-like  lining.  Eecovery  was  delayed  by  unhealthy 
action  of  the  sore,  which  assumed  a  phagedenic  and  afterwards  a 
sloughing  character,  but  was  so  far  completed  on  the  7th  of 
September  that  the  boy  returned  home  with  an  arm  not  per- 
ceptibly shortened,  and,  though  still  stiff  at  the  shoulder,  nearly 
as  useful  as  ever.  I  saw  the  patient,  some  years  afterwards, 
grown  up  to  be  a  strong  active  man. 

In  1826,  I  operated  on  a  shouldeivjoint  which  had  been 
diseased  for  upwards  of  seven  years,  and  had  reduced  the  patient^ 
a  female  between  thirty  and  forty  years  of  age,  to  the  greatest 
degree  of  exhaustion.  The  head  of  the  humerus  was  completely 
excavated  and  carious,  and  presented  a  most  favourable  oppor- 
tunity for  excision.  Eecovery  was  soon  completed,  and  for  many 
years  afterwards,  until  she  died  of  some  other  complaint^  the  poor 
woman  was  enabled  to  lead  an  active  industrious  life,  with  the 
full  use  of  her  arm  for  all  ordinary  employments.  It  should  be 
known  that  this  joint  is  remarkably  distinguished  by  its  liability 
to  suffer  from  disease  in  one  of  the  bones  composing  it,  while  the 
other  remains  free  from  the  same  derangement — so  that  the  head 
of  the  humerus  may  suffer  from  absorption  and  caries,  while  the 
glenoid  cavity  is  no  otherwise  changed  than  by  the  removal  of 
its  cartilage.  This  important  peculiarity,  until  lately,  did  not 
admit  of  any  satisfactory  explanation,  but  has  had  some  light 
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thrown  upon  it  by  a  case  in  which  I  found  the  coracoid  process 
of  the  scapula  and  the  head  of  the  humerus  suflfering  from  disease, 
while  the  glenoid  cavity  was  free  from  it,  there  being  at  the  same 
time  reason  to  believe  that  inordinate  contraction  of  the  biceps 
had  been  the  cause  of  derangement  As  the  shoulder-joint  is 
distinguished  &om  all  others  by  its  anatomical  structure  in 
respect  to  the  long  head  of  the  biceps  passing  through  it,  the 
peculiarity  of  pathological  condition  in  question  may  therefore 
with  some  reason  be  attributed  to  this  source. 
>..  EUxno-Jcint. — ^In  excision  of  the  elbow-joint,  it  is  necessary 
to  expose  the  articulation  freely,  and  with  this  view  the  integu- 

Mr.  Park  originally  proposed — or  in  the  more  complicated  form 
adopted  by  the  Messieurs  Moreau,  which  was  like  the  letter  H,  the 
transverse  cut  being  from  side  to  side  along  the  upper  edge  of  the 
olecranon.  The  latter  method  is  that  which,  until  lately,  I  have 
employed,  and  performed  hundreds  of  times  with  the  most  satis- 
feu^tory  result  It  certainly  is  the  easiest  mode  of  procedure,  but 
the  former  plan  has  a  decided  advantage  in  regard  to  the  after- 
treatment,  from  not  being  exposed  to  the  inconvenience  which 
attends  the  tranverse  incision,  if  it  does  not  heal  by  the  first  in- 
tention, and  allow  the  edges  to  separate.  I(  therefore,  the  cir- 
cumstances permit  its  performance,  the  simple  longitudinal 
incision  should  be  preferred,  especially  in  cases  of  anchylosis, 
where  there  is  a  great  tendency  to  secondary  hemorrhage,  and 
consequently  much  risk  of  primary  union  being  prevented. 

The  integuments  in  either  of  these  ways  having  been  separated 
from  their  subjacent  connection,  and  the  ulnar  nerve  held  aside, 
the  olecranon  should  be  removed  by  the  cutting-pliers,  and  then 
the  lateral  ligament  at  the  radial  side  of  the  joint  having  been 
divided,  the  knife  may  be  safely  passed  round  the  extremity  of 
the  humerus,  so  as  to  let  the  saw  be  applied  a  little  above  the 
tuberosities,  after  which,  the  radius  and  ulna  being  similarly  ex- 
posed, should  have  their  extremities  removed  on  a  line  with  the 
lower  edge  of  the  coronoid  process.  Any  vessel  that  requires  a 
ligature  should  then  be  tied,  and  the  edges  of  the  wound  having 
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been  retained  together  by  silver  sutures,  a  roller  is  to  be  applied 
in  the  figure  of  8  for  giving  the  requisite  support,  which  it  does 
much  better  than  any  sort  of  splint. 

In  determining  the  extent  to  which  it  is  necessary  to  remove 
the  bone,  the  truly  carious  part  must  be  carefully  distinguished 
from  the  rough  and  thickened  state  of  the  neighbouring  bone, 
which  depends  upon  the  effusion  of  new  osseous  substance  in 
consequence  of  the  disease  causing  irritation.  When  we  read  of 
the  humerus  being  cut  out  to  the  extent  of  fowr  inches^  it  may 
be  safely  concluded  that  this  discrimination  has  not  been  duly 
regarded. 

The  cases  admitting  this  operation  are  much  more  frequent 
than  those  proper  for  excision  of  the  shoulder-joint.  Having 
adopted  the  practice  when  it  was  almost  entirely  neglected  in 
this  coimtry,  and  employed  it  very  extensively  as  well  as  suc- 
cessfully, I  feel  great  pleasure  in  contemplating  the  benefit  that 
has  been  derived  from  its  introduction  into  general  use.  I  have 
also  employed  it  with  great  advantage  in  cases  of  anchylosis 
both  from  disease  and  injury.  Tn  such  cases,  after  the  flaps  are 
reflected  so  as  to  expose  the  bones,  their  union  should  be  divided 
by  the  saw,  after  which  each  of  the  ends  may  be  readily  removed 
to  the  extent  requisite. 
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CHAPTER  XIIT. 

MUSCLES. 

Injuries  of  Muscles. 

The  muscular  tissue  is  not  by  any  means  prone  to  diseased 
action,  and  in  general  suffers  little  irritation  from  the  injuries  to 
which  it  is  subjected. 

Wounds. — An  incision  in  the  long  direction  of  a  muscle  occa- 
sions very  little  inconvenience,  and  the  wound  heals  without 
any  remarkable  diflTerence  from  one  confined  to  the  integuments. 
But  if  the  muscular  fibres  are  divided  transversely,  their  con- 
tractility causes  a  separation  of  the  sides  of  the  wound,  more  or 
less  considerable,  according  to  circumstances.  No  new  muscular 
substance  is  ever  formed  to  supply  the  defect^  and  it  conse- 
quently remains  permanent,  the  intermediate  space  being  occu- 
pied by  a  dense  fibrous  substance.  The  muscle  concerned  is  for 
a  time  rendered  weak  in  action,  owing  to  the  relaxation  of  its 
fibres  ;  but  in  general  it  gradually  becomes  accommodated  to  the 
change,  and  acts  with  its  former  vigour. 

In  order  to  prevent  this  separation  of  the  cut  extremities  as 
much  as  possible,  the  patient  should  be  made  to  assume  such  a 
position  as  will  most  efifectually  relax  the  injured  muscles. 
Sutures  would  have  little  efiect  in  counteracting  the  retractile 
tendency,  and  it  is  not  thought  right  to  employ  them  lest  they 
should  excite  irritation.  Punctured  wounds  of  muscles  are 
frequently  followed  by  diffused  inflammation  and  extensive  sup- 
puration ;  but  these  effects  are  to  be  ascribed  to  the  form  of  the 
wound,  and  the  thick  fascia  which  it  generally  penetrates  before 
reaching  the  muscle.  In  gunshot  wounds,  and  extensive  lacera- 
tion of  the  muscular  texture,  a  troublesome  degree  of  swelling  is 
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apt  to  proceed  from  expansion  of  the  soft  or  vascular  substance 
concerned,  and  requires  the  pressure  of  carefully-applied  bandages. 

Rupture  and  Strains  of  Muscles  by  their  oum  Action. — The 
complete  rupture  of  a  muscle  by  the  overaction  of  its  own  con- 
tractile power  is  an  extremely  rare  occurrenca  Instances  of  it 
have,  however,  been  observed  in  the  recti  muscles  of  the  abdo- 
men and  rectus  femoris.  The  symptoms  are  sudden  inability  to 
perform  the  accustomed  motions,  and  a  vacuity  perceptible  on 
external  examination  of  the  part  affected.  The  treatment 
consists  in  approximating  the  ruptured  extremities  as  much  as 
possible  by  the  position  of  the  patient,  and  by  bandaging.  When 
the  parts  become  consolidated,  the  usual  power  is  regained. 

Partial  rupture  of  muscles  from  violent  exertion  is  far  from 
being  uncommon.  The  situation  in  which  it  occurs  most  fre- 
quently is  the  calf  of  the  leg,  where  the  soleus  is  apt  to  have 
some  of  its  fibres  torn  during  extension  of  the  ankle-joint.  This 
is  more  apt  to  happen  from  an  inadvertent  than  a  voluntarily 
violent  exertion,  and  generally  occurs  without  the  patient  being 
aware  of  making  any  effort  The  symptoms  are  a  sudden  sensa- 
tion similar  to  that  which  would  be  caused  by  a  blow  on  the 
injured  part,  succeeded  by  severe  pain,  and  inability  of  using 
not  only  the  muscle  injured,  but  also  those  associated  with  it  in 
action,  together  with  swelling  and  ecchymosis  of  the  limb.  The 
treatment  consists  in  maintaining  perfect  rest,  using  warm 
fomentations  while  the  pain  continues,  and  then  applying 
moderate  pressure  by  means  of  a  bandage,  together  with  lotions 
or  liniments,  such  as  the  solution  of  acetate  of  lead  with  opium, 
or  the  tincture  of  soap  and  opium.  The  cure  is  more  or  less 
tedious  according  to  the  extent  of  the  injury,  and  requires  from 
a  few  days  to  as  many  months  for  its  completion. 

Strains  without  rupture  are  not  unfrequently  occasioned  by 
violent  muscular  actioa  The  patient  suffers  severe  pain  at  the 
injured  part,  and  is  unable  to  perform  almost  any  motion  with 
the  affected  muscles.  In  a  day  or  two  the  pain  subsides ;  but 
weeks  often  elapse  before  the  original  strength  is  regained.  This 
accident  ia  most  apt  to  happen  in  the  loins,  where  the  long 
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muscles  of  the  back  are  subjected  to  violent  exertion  in  lifting 
heavy  weights,  etc.  The  treatment  requires  in  the  first  instance 
repose,  warm  fomentations,  and  sometimes  the  local  abstraction 
of  blood.  After  the  pain  has  ceased,  or  has  lost  its  intensity, 
friction  with  some  stimulating  liniment,  and  the  support  of  a 
flannel  bandage,  are  the  best  means  that  can  be  employed. 

Dislocation  of  a  muscle  is  met  with  only  in  the  case  of  the 
latissimus  dorsi,  and  here  veiy  rarely.  The  portion  of  this 
muscle  which  lies  over  the  inferior  angle  of  the  scapula  and 
braces  it  to  the  chesty  seems,  especially  in  weak  relaxed  indi- 
viduals, so  loosely  connected  with  the  bone,  that  a  veiy  slight 
force  would  be  sufficient  to  cause  its  displacement  downwards. 
Such  a  dislocation  does  accordingly  sometimes  happen,  but  so 
seldom  that  few  practitioners  have  an  opportunity  of  seeing 
more  than  one  or  two  instances  of  it.  The  accident  is  easily 
recognised  by  the  projection  of  the  lower  extremity  of  the 
scapula,  particularly  when  the  arm  is  raised  or  separated  from 
the  side.  AH  attempts  to  replace  the  muscle  in  such  cases  have 
proved  unavailing.  And  the  only  remedy  that  can  be  advised  is 
a  bandage  to  press  down  the  bone,  and  promote  the  formation  of 
new  adhesions  between  it  and  the  muscle. 

Derangements  in  the  Nutritive  and  Functional  Actions  of 

Muscles, 

It  has  already  been  observed,  that  the  muscular  tissue  is 
Utile  disposed  to  morbid  action,  and  though  diseases  sometimes 
extend  into  it  from  the  neighbourhood,  there  is  no  part  of  the 
body  in  which  alteration  of  structure  so  rarely  originates.  The 
carcinomatous  and  medullary  sarcomatous  degenerations  sooner 
or  later  engage  eveiy  structure  that  lies  near  the  one  in  which 
they  originate,  and  the  muscles  are  not  spared  Scrofulous 
tubercles  occur  in  every  tissue,  but  are  rarely  met  with  in  the 
substance  of  muscles.  Fibrous  tumours  have  been  met  with  in 
the  muscles,  but  still  more  seldom. 

Absorption  sometimes  occurs  in  muscles  so  as  to  occasion 
an  atrophy  or  wasting  of  them.    This  occurrence  may  be  con- 


272  PRINCIPLES  OF  SURGERY. 

fined  to  a  single  muscle  or  affect  a  whole  group  of  them.  It  is 
generally  induced  by  some  irritation,  as  that  of  a  blow  or  irritating 
wound.  The  pricks  sustained  in  dissecting  have  led  to  such  con- 
sequences. There  does  not  seem  to  be  any  efficient  means  of  pre- 
venting or  removing  this  morbid  action  when  it  has  commenced. 

The  functional  action  of  muscles  depends  veiy  much  upon 
the  nervous  system ;  and  derangement  of  it  is  to  be  regarded,  in 
general,  rather  as  symptomatic  of  changes  in  the  condition  of 
that  important  system,  than  indicative  of  any  alteration  in  the 
oi^ns  with  which  it  is  more  immediately  connected. 

It  sometimes  happens,  however,  that  inordinate  disposition 
to  contract,  and  also  in  other  cases  deficiency  of  contractile 
power,  are  met  witli,  when  the  muscles  themselves  appear  to  be 
the  seat  and  cause  of  the  disease.  One  muscle,  or  a  group  of 
muscles,  occasionally  contracts  with  unusual  energy,  and  either 
without  any,  or  with  very  imperfect,  intermissions  of  relaxation. 
A  permanent  deformity  or  unusual  position  of  part  of  the  body 
is  thus  caused,  which  becomes  increased  in  degree  from  time  to 
time  owing  to  paroxysms  of  contraction.  These  paroxysms  are 
extremely  variable  in  their  frequency  and  duration.  They  often 
occur  without  any  assignable  cause,  but  are  usually  induced  or 
aggravated  by  irritations,  whether  of  body  or  mind.  The  muscles 
affected  in  course  of  time  enlarge,  and  project  more  than  is 
natural ;  they  are  also  the  seat  of  uneasy  sensations,  and  are 
painful  on  pi-essure.  This  morbid  action  of  the  muscles  is  most 
frequently  met  with  in  the  neck,  especially  in  the  stemo-mastoid. 
It  then  occasions  one  kind  of  wry-neck,  the  head  being  turned 
habitually  to  the  opposite  side. 

The  treatment  of  this  disease  consists  in  removing  all  sources 
of  irritation,  whether  direct  or  indirect,  that  may  be  discovered 
to  be  in  operation.  The  state  of  the  various  secretions  ought  to 
be  carefully  inquii-ed  into,  and  rectified  if  deranged.  If  there 
are  symptoms  of  local  irritation,  leeches,  warm  fomentations, 
and  anodyne  liniments,  should  be  applied  over  the  seat  of  the 
disease ;  and  if  these  means  fail,  blisters  and  acupuncturation 
may  be  tried. 
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Single  muscles,  or  groups  of  muscles,  are  more  frequently 
met  with  in  the  opposite  state  to  that  which  has  just  been  de- 
scribed, their  power  of  contracting  being  much  diminished  or 
altogether  lost  The  muscles  of  the  face  and  fore-arm  are  most 
subject  to  this  affection,  and  they  suffer  from  it  variously,  both 
as  to  degree  and  extent.  At  one  time  it  is  the  flexors  alone,  at 
another  the  extensors,  and  in  some  cases  both  together,  which 
lose  the  power  of  action.  The  cause  of  this  condition  is  some- 
times a  blow,  when  the  cure  is  usually  tedious  and  imperfect 
All  that  can  be  done  is  to  use  fomentations,  frictions,  and  perse- 
vering attempts  to  exercise  the  muscles.  The  causes  more  fre- 
quently concerned  are  exposure  to  cold  and  long-continued 
pressure,  and  both  of  these  often  seem  to  be  conjoined  in  pro- 
ducing the  effect ;  as  the  most  common  history  of  the  disease  is, 
that  the  patient  fell  asleep  in  the  open  air,  or  in  some  unusual 
situation,  and  rested  his  head  on  one  arm.  In  such  cases,  the 
cure  is  in  general  readily  accomplished  by  applying  a  succession 
of  blisters  along  the  course  of  the  affected  muscles. 

Contraetiofi  of  Muscles — Clvb-foot —  Wry-neck — Strabismus. 

In  addition  to  that  temporary  or  spasmodic  contraction 
which  has  been  already  mentioned,  the  muscles  are  liable  to  a 
permanent  shortening  of  their  natural  length,  necessarily  pro- 
ducing deformity,  as  weU  as  causing  inconvenience  from  restricts 
ing  motion.  Such  contractions  of  the  muscles  are  occasionally 
congenital,  as  in  the  common  case  of  club-foot,  which  depends 
not  upon  any  fieiulty  conformation  of  the  bones,  but  upon  a  want 
of  due  balance  in  the  muscular  powers  of  the  Umb.  In  general, 
the  foot  is  turned  inwards  ( Varus) ;  but  sometimes,  though  very 
rarely,  it  is  found  in  the  opposite  direction  {Valgus).  The  foot 
may  also  be  maintained  in  a  state  of  extension  without  any 
lateral  inclination  {Pes  equin/us) ;  but  this  condition  is  hardly 
met  with  as  a  congenital  derangement,  and  usually  occurs  in 
childhood,  especially  during  the  period  of  teething,  or  after  an 
attack  of  the  exanthematous  diseases  to  which  that  age  is  liable. 

Until  recent  years,  the  treatment  of  club-foot^  in  all  its 
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forms,  was  limited  to  the  employment  of  various  apparatus  with 
the  view  of  counteracting  the  muscles  by  mechanical  force,  and 
gradually  elongating  them  so  as  to  remedy  the  distortion.  This 
process  was  excessively  tedious,  expensive,  and  too  frequently, 
with  every  care,  imperfect  in  its  effect.  Hence  the  number  of 
adults  to  be  seen  everywhere,  especially  in  the  lower  ranks  of  life, 
retaining  the  bones  of  their  limbs  in  a  perverted  position,  until, 
becoming  altered  in  their  form,  they  constitute  supports  for  the 
body  of  very  defective  utility,  and  no  less  unseemly  appearance. 

A  great  improvement  has  been  introduced  into  practice  by 
surgeons  of  the  present  age,  particularly  Stromeyer  and  Dieffen- 
bach.  It  consists  in  dividing  the  tendons  of  the  contracted 
muscles  by  subcutaneous  incision,  and  thus  at  once  removing 
the  grand  obstacle  in  the  way  of  treatment,  which,  when  this 
has  been  done,  merely  requires  such  a  degree  of  mechanical  sup- 
port as  may  compensate  for  the  state  of  contraction  and  relax- 
ation in  which  the  ligaments  necessarily  remain  for  a  time. 
The  sooner  the  operation  for  this  purpose  is  performed  the 
better ;  but  it  may  be  undertaken  without  impropriety  so  long 
as  the  bones  have  not  suffered  such  an  alteration  of  form  as 
must  render  them  unfit  for  assuming  their  natural  position. 
This  is  more  especially  the  case  in  simple  extension  of  the  foot 
(pes  equinuSy  or  pointed  toe),  which  may  be  remedied  in  appa- 
rently the  most  confirmed  degree,  provided  the  astragalus  is  not 
displaced  so  very  far  forwards  that  it  does  not  admit  of  being 
returned  into  its  proper  position. 

In  dividing  the  tendons,  instniments  of  various  shapes  and 
sizes  have  been  employed.  The  knife  should  have  a  very  small 
and  narrow  blade,  with  blunt  back.  An  assistant  should  hold 
the  foot  so  as  to  stretch  moderately  the  tendons  about  to  be  cut, 
and  then  the  operator,  pinching  up  the  integuments  lying  over 
it  with  the  thumb  and  fore-finger  of  his  left  hand,  introduces  the 
knife  with  its  flat  edge  between  the  skin  thus  elevated  and  the 
tendon.  The  integuments  being  now  left  fi^e,  the  cutting  edge 
is  directed  upon  the  tendon,  and  by  a  slight  sawing  motion, 
aided  with  pressure  on  the  back  of  the  blade,  readily  completes 
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the  section.  A  sadden  snap^  or  absence  of  previous  tension, 
distinctly  denotes  when  this  has  been  effected  A  piece  of  dry 
lint  is  then  to  be  applied  on  the  puncture  ;  and  to  insure  healing 
of  the  wound  it  is  prudent  to  afford  the  support  of  a  pretty  long 
bandage  with  the  view  of  preventing  motion.  At  the  end  of  two 
or  three  days  the  foot  may  be  placed  in  the  boot  provided  for  it 
The  best  apparatus  of  this  kind  is  merely  a  strong  boot  made  of 
bend  leather — moulded  into  the  requisite  form  while  moist — ^ard 
may  be  employed  with  great  advantage  as  a  substitute  for  the 
more  complicated  machines  in  common  use. 

As  to  the  selection  of  tendons  for  division,  the  circumstances 
of  the  case  must  of  course  be  the  guide.  In  varus  the  tendo 
Achillis^  tibidlis  anticus  or  posticus,  and  in  valgus  the  peroneij  are 
most  frequently  in  fault  But  in  talipes  or  pes  equimis,  nothing 
more  is  required  than  division  of  the  tendo  Achillis.  Indeed, 
favourable  cases  of  the  last-mentioned  kind  are  remedied  almost 
at  once  by  this  operation,  without  the  assistance  of  any  mechar 
nical  means ;  since  the  action  of  standing  or  walking  is  of  itself 
sufficient  for  restoring  the  limb  to  its  proper  shape,  so  soon  as 
the  opposing  muscular  contraction  is  removed  In  one  remark- 
able case,  where  both  feet  were  affected,  the  patient,  a  young  man 
who  was  about  to  sail  for  Australia,  walked  without  any  assist- 
ance, before  the  end  of  a  week  after  I  had  divided  the  tendons. 

Wry-Neck. 

The  stemo-mastoid  muscle  occasionally  becomes  contracted, 
and  causes  a  very  awkward  distortion,  the  head  being  drawn  to- 
wards the  clavicle  on  the  side  affected,  while  the  face  is  turned 
in  the  opposite  direction  ;  and  unless  relief  be  soon  afforded,  the 
trunk  is  apt  to  suffer  a  degree  of  lateral  curvature,  from  the  want 
of  due  balance  at  its  upper  extremity.  Attempts  to  remedy  this 
deformity,  by  division  of  the  muscle,  weie  made  at  an  early 
period ;  but  being  effected  by  free  incision  of  the  integuments, 
proved  severe  in  their  execution,  and  unsatisfactory  in  their 
results.  In  1831, 1  thought  of  performing  the  operation  in  the 
way  of  subcutaneous  incision,  by  means  of  a  knife  so  narrow- 
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bladed  as  merely  to  puncture  the  skin.  The  patient  was  in- 
stantly and  completely  relieved,  without  any  pain  or  subsequent 
inconvenience.  It  appears  that  nearly  at  the  same  time  Dieffen- 
bach  had  adopted  this  method,  and  that  ten  years  earlier  it  had 
been  practised  in  one  case  by-  the  late  M.  Dupuytren.  Every 
case  of  wry-neck  that  has  come  under  my  care  since  the  one  just 
mentioned,  I  have  treated  in  this  manner  with  invariable  success. 
I  have  seldom  found  it  necessary  to  divide  more  than  the  sternal 
portion  of  the  muscle,  at  the  distance  of  an  inch  above  the  clavicle. 
No  dressing  or  indeed  after-treatment  of  any  kind  is  required, 
since  the  distorted  parts  soon  regain  their  natural  position. 

Strabismus. 

Strabismus  or  squinting  has  always  been  known  to  depend 
upon  unequal  action  of  the  recti  muscles  of  the  eyeball,  and  the 
idea  of  affording  relief  by  their  division  has  occasionally  pre- 
sented itself,  though  not  until  lately  carried  into  effect.  It  was 
only  in  1838  that  Dieffenbach  first  performed  this  operation  with 
success,  and  since  that  time  it  may  be  said,  without  exaggeration, 
to  have  been  repeated  in  thousands  of  cases.  The  procedure 
being  new  was  eagerly  seized  upon  by  the  youngest  and  least 
experienced  members  of  the  profession  as  an  unappropriated 
territory,  which  might  be  made  their  own  through  the  claim  of 
early  possession,  and  the  public  made  to  believe,  by  newspaper 
advertisements  and  the  titles  of  trumpery  pamphlets  on  the  sub- 
ject, that  the  operation  was  somehow  different  in  its  nature  from 
the  ordinary  practice  of  surgery — not  requiring  for  its  proper 
performance  the  usual  qualifications  of  experience,  dexterity,  and 
judgment — and  best  exercised  by  persons  having  no  claim  to 
confidence  in  any  other  department  of  the  profession.  The  con- 
sequences may  be  readily  anticipated.  No  discrimination  of 
cases  being  made,  and  no  difference  in  the  treatment  adopted 
according  to  the  variety  of  circumstances,  while  the  fundamental 
doctrine  of  invariable  success  opposed  that  fair  statement  of  the 
results  which  might  have  tended  to  improvement,  frequent 
failures,  and  the  loss  of  not  a  few  eyes,  have  brought  the  opera- 
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tion  into  a  considerable  degree  of  discredit  Having  had  occasion 
to  divide  the  muscles  for  squinting  very  extensively  in  that  class 
of  patients  \vhich  permitted  me  to  watch  the  progress  and  ascertain 
the  final  issue  of  the  treatment^  I  feel  entitled  to  express  a  highly 
favourable  opinion  of  the  operation,  provided  it  be  conducted  on 
proper  principles ;  and  these  I  will  now  endeavour  to  explain. 

Strabismus  is  not  a  congenital  derangement^  as  used  to  be 
thought,  but  commences  during  infancy  or  the  early  years  of 
childhood  It  frequently  seems  to  be  connected  with  some  of 
the  febrile  affections  incident  to  this  age ;  and  though  often  met 
with  in  several  members  of  the  same  famUy.  camiot  justly  be 
attributed  to  imitation.  The  obliquity  is  for  the  most  part  con- 
fined to  one  eye,  and  when  both  are  affected,  they  suffer  alter- 
nately. In  a  very  large  proportion  of  cases  the  eyeball  is  turned 
inwards  to  the  nose,  so  that  the  leer  or  outward  squint  is  not 
seen,  I  should  say,  more  than  once  in  fifty  cases.  Squinting  is 
not  only  unseemly  in  appearance,  but  usually  attended  with 
more  or  less  deficiency  in  the  power  of  vision, — ^the  patient  being 
seldom  able  to  read  or  distinguish  any  minute  objects  with  the 
affected  eye.  This  was  formerly  thought  to  cause  the  complaint^ 
but  is  now  ascertained  to  be  its  effect,  and  to  depend  merely 
upon  the  inability  of  attending  to  the  different  impressions  made 
on  the  eyes  at  the  same  time,  so  that  one  of  them  being  habitually 
disregarded,  the  organ  ceases  to  be  serviceable.  A  lady  who 
squinted  inwards  with  both  eyes  alternately  found  that  she  saw 
distant  objects  best  with  one,  and  near  ones  with  the  other.  A 
gentleman  who  squinted  outwards  with  both  eyes  alternately 
complained  that,  in  driving,  he  felt  great  difficulty  in  avoiding 
obstacles  from  inability  to  judge  accurately  of  distances.  If  the 
eyes  are  restored  to  their  proper  directions  at  an  early  age,  the 
vision  of  both  usually  becomes  perfect,  but  in  elderly  persons 
there  is  seldom  more  than  a  partial  improvement 

The  internal  or  external  recti  muscles  occasion  the  obliquity, 
but  do  not  affect  this,  as  in  the  case  of  club-foot  or  wry-neck,  by 
permanent  contraction.  The  patient  can  usually  render  the  eye 
straight  by  a  voluntary  effort,  and  whenever  the  sound  one  is 
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closed,  the  other  ceases  to  squint ;  but,  if  the  eyelids  are  then 
suddenly  opened,  the  eye,  however  straight  it  may  ordinarily  be, 
is  found  completely  inverted  or  everted,  just  as  the  squinting  one 
was  previously.  From  this  very  curious  fact  it  would  appear 
that  the  complaint  depends  upon  an  alteration,  not  in  the  texture 
or  length  of  the  muscle,  but  in  its  disposition  to  contract,  or 
rather  in  the  disposition  to  contract  possessed  by  the  two  corre- 
sponding muscles,  and  consequently,  that  if  advantage  is  to  be 
derived  from  division  of  the  muscle,  that  of  either  the  straight  or 
the  squinting  eye  may  be  subjected  to  the  operation.  Another 
inference  of  practical  value  is,  that  in  cases  where  complete 
relief  has  not  been  afforded  by  cutting  the  rectus  of  the  squint- 
ing eye,  the  corresponding  muscle  of  the  other  eye  may  be 
divided  with  advantage.  In  confirmation  of  the  derangement 
depending  rather  upon  functional  than  organic  alteratiou,  it  may 
be  added,  that  most  persons  labouring  under  the  complaint  re- 
mark that  it  varies  in  degree  with  a  variety  of  circumstances,  but 
especially  disturbance  of  the  digestive  organs.  A  prioHy  there- 
fore, it  might  have  been  expected  that  division  of  the  recti  would 
not  afford  complete,  or,  at  all  events,  permanent  relief,  since,  if 
the  tendency  to  contraction  remained,  it  would  reinduce  obliquity 
so  soon  as  the  muscle  acquired  new  attachments  to  the  sclerotic, 
just  as  has  been  ascertained  to  happen  in  the  spasmodic  form  of 
wry-neck  Experience,  however,  having  happily  ascertained  that 
the  operation  does  in  general  prove  effectual,  the  theoretical  ob- 
jection must  not  stand  in  the  way  of  its  employment ;  but  may 
account  for  the  failures  as  well  as  relapses  occasionally  met  with, 
and  afford  encouragement  to  repeat  the  division  when  it  does  not 
give  all  the  relief  desired  at  once. 

The  operation  essentially  requires  an  opening  of  the  conjunc- 
tiva sufficiently  extensive  to  expose  the  insertion  of  the  rectus  in 
fault,  and  a  complete  division  of  the  muscle  at  this  part  Various 
methods  have  been  recommended  for  effecting  this,  by  the  use  of 
hooks  for  catching  the  muscle  as  it  lies  in  the  loose  texture  of  the 
orbit ;  but  the  procedure  consisting  in  a  simple  secure  dissection 
of  the  part,  without  any  hap-hazard  diving,  has  always  seemed  to 
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me  greatly  preferable  to  any  such  uncertain  and  dangerous 
artifices.  I  have  always,  with  the  exception  of  some  experi- 
mental trials  in  the  early  part  of  my  experience^  performed  the 
operation  in  this  way,  with  some  little  modification,  and  will  now 
describe  the  mode  of  conducting  it 

The  assistant  should  separate  the  eyelids  by  means  of  a 
speculum,  and  keep  the  eyeball  everted  by  double-pointed  hooked 
forceps.  The  first  step  is  to  raise  a  fold  of  the  conjunctiva  by 
means  of  the  forceps  applied  close  to  the  caruncle,  and  with  the 
scissors  cut  it  in  a  vertical  direction  to  the  extent  of  about  half 
an  inch  in  the  middle  line  between  the  forceps  and  hook.  The 
attachment  of  the  muscle,  being  then  distinctly  exposed,  is 
divided  by  successively  cutting  with  the  scissors  portions  of  it 
raised  by  the  forceps,  just  as  in  dissecting  this  part  in  a  dead 
body.  The  after-treatment  requires  no  particular  attention  be- 
yond a  moderately  abstemious  regimen, — avoiding  bright  lights — 
exercising  the  eyes  equally, — and  not  employing  them  in  reading 
or  any  minute  work.  At  the  end  of  ten  days  or  a  fortnight,  if 
any  obliquity  is  found  to  remain,  or  to  have  returned,  it  will  be  a 
question,  whether  the  rectus  of  the  other  eye  should  be  divided, 
or  the  muscle  already  operated  on  should  be  cut  a  second  time. 
In  deciding  as  to  this,  I  think  the  best  guide  is  the  effect  pro- 
duced by  closing  the  sound  eye.  If  it  is  found  to  be  altered  in 
its  position  by  doing  so,  and  to  present  obliquity  when  suddenly 
exposed  by  opening  the  eyelids,  the  rectus  concerned  in  produc- 
ing this  eflTect  may  properly  be  divided.  But  if  it  remains 
straight,  the  operation  should  be  repeated  on  the  squinting  eye, 
in  the  hope  that  the  antagonist  muscle,  being  afforded  a  second 
opportunity  of  contracting,  will  do  so  more  effectually  than  on 
the  first  occasion.  In  the  course  of  two  or  three  weeks  after  the 
operation,  a  warty-looking  excrescence  frequently  grows  from  the 
seat  of  the  wound,  and  requires  to  be  cut  away  by  dividing  its 
neck,  which  is  small  and  almost  thread-like,  with  a  pair  of  curved 
scissors ;  or,  to  render  this  unnecessaiy,  the  nitrate  of  silver  may 
be  applied  occasionally  imtil  the  conjunctiva  is  completely 
healed.  If  left  to  itself,  the  growth,  after  gradually  indurating, 
ultimately  drops  off  from  atrophy  of  the  nutrient  vessels. 
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CHAPTER  XIV. 
TENDONS. 

Injuries  of  the  Tendons, 

Wounds. — ^Tendons  are  sometimes  divided  by  cutting-instru- 
ments, the  immediate  consequence  of  which  is  loss  of  power  of 
the  muscles  concerned.  It  was  formerly  the  custom  to  sew  the 
cut  surfaces  of  the  tendon  together ;  but  this  practice  is  now 
abandoned,  and  the  only  means  employed  in  addition  to  those 
which  the  wound  of  the  integuments  requires,  consists  in  careful 
attention  to  the  position  of  the  limb,  in  order  to  relax  the  muscle 
connected  with  the  injured  tendon,  and  prevent  as  much  as 
possible  the  separation  of  its  extremities.  When  the  tendon  is 
of  large  size,  such  as  the  tendo  A  chillis^  lateral  compresses  are 
useful  in  keeping  the  surfaces  opposed  to  each  other.  It  is 
ascertained  that  though  the  extremities  remain  considerably  di&- 
tantj  they  are  still  united  together  through  the  medium  of  a  new- 
formed  substance,  the  result  of  an  interstitial  process  of  reproduc- 
tion. This  part  is  sometimes  thinner,  sometimes  thicker,  than  the 
original  tendon,  but  always  inconvenient  by  causing  relaxation  of 
the  muscle,  and  consequent  diminution  in  the  effect  of  its  con- 
tractile power.  The  surgeon,  therefore,  should  do  everything  in 
his  power  to  render  the  bond  of  union  as  narrow  as  possible.  In 
cases  where  the  wound  has  been  allowed  to  heal,  with  such  sepa- 
ration of  the  extremities  of  the  tendon  as  renders  the  patient 
lame,  it  may  be  warrantable  to  cut  out  the  intermediate  sub- 
stance, and  sew  the  ends  of  the  tendon  together,  as  I  once  did 
with  success  in  a  case  where  the  tendo  A  chillis  had  been  divided 
and  allowed  to  heal  with  great  retraction.* 

*  Ed.  Med.  and  Surg.  Journal.     Report  of  Sui^^cal  Cases,  1835. 
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Ruptv/i^e. — Tendons  may  be  torn  either  by  external  violence, 
or  by  inordinate  contraction  of  their  own  muscles.  In  the  former 
case,  they  aie  most  apt  to  give  way  where  the  muscular  fibres  are 
attached  to  them,  and  it  not  unfrequently  happens  that  the 
tendons  of  the  penniform  muscles  of  the  fingers  or  wrist  are 
drawn  out  to  the  extent  of  five  or  six  inches.  It  might  be  ex- 
pected that  great  irritation  and  diffused  inflammation  would 
result  from  such  injuries,  but  the  wound  in  general  heals  kindly, 
as  if  not  complicated  with  any  unusual  peculiarity.  It  is  a 
prudent  precaution,  however,  to  oppose  the  commencement  of  in* 
fiammation  by  using  cold  applications  in  the  first  instance ;  and 
if  it  should  occur,  incisions,  together  with  warm  fomentations,  if 
the  symptoms  are  violent,  and  the  latter  means  alone  if  they  are 
moderate,  will  be  proper.  When  suppuration  is  established,  com- 
pression along  the  course  of  the  sinus,  stimulating  washes,  and 
bandaging  are  required. 

Tendons  are  more  frequently  ruptured  by  the  too  energetic 
action  of  their  muscles.  The  tendo  Achillis  is  most  liable  to  this 
accident,  and,  indeed,  with  the  exception  of  the  tendon  of  the 
extensors  of  the  thigh,  is  almost  the  only  one  in  which  it  occurs. 
It  has  been  supposed  that  the  thread-like  tendon  of  the  plantaris 
may  be  ruptured  without  a  corresponding  injury  of  the  great 
tendon  of  the  ankle,  and  that  such  is  the  case  where  patients 
suddenly,  after  exertion,  lose  the  power  of  extending  the  foot 
while  no  vacuity  can  be  felt  in  the  course  of  the  tendo  Achillis. 
But  there  can  be  little  doubt  that  on  such  occasions  the  injury 
sustained  is  rupture  of  the  muscular  fibres,  probably  of  the 
soleus.  It  is  difficult  to  conceive  that  the  loss  of  so  small  a 
power  as  that  of  the  plantaris  muscle  should  render  the  patient 
unable  to  move  the  ankle ;  and  the  pain,  discoloration,  and 
tedious  recovery  which  are  usually  observed  to  attend  cases  of 
the  kind  in  question,  are  additional  grounds  for  believing  that 
the  injury  is  seated  in  the  muscular  tissue. 

The  ievido  A  cMilis  is  usually  ruptured  in  consequence  of  some 
sudden  exertion  in  raising  the  body,  or  preventing  it  from  falling. 
The  patient  feels  a  sensation  as  if  struck  with  a  blunt  weapon.    It 


282  PRINCIPLES  OF  SURGERY. 

seems  to  him  that  his  heel  has  sunk  into  a  hole,  and  a  noise  as 
of  a  cord  giving  way  is  occasionally  heard,  both  by  him  and  the 
by-standers.  When  the  limb  is  examined,  a  hollow  may  be  felt 
at  the  part  where  the  tendon  is  torn,  owing  to  the  retraction  of 
its  extremities.  The  patient,  by  means  of  the  deep-seated  ex- 
tensors of  the  ankle,  retains  the  power  of  extending  the  foot 
slightly  when  there  is-  no  resistance  except  its  own  weighty  but 
cannot  do  so  with  any  considerable  force,  such  as  is  required  in 
walking.     Strong  adult  males  are  most  subject  to  this  accident 

The  treatment  consists  in  bending  the  knee,  and  extending 
the  ankle  so  as  to  relax  the  gastrocnemius  as  much  as  possible, 
applying  lateral  compresses  at  the  injured  part  to  keep  the  ends 
of  the  tendon  in  proper  position,  and  supporting  the  limb  with  a 
bandage.  Various  contrivances  have  been  employed  to  maintain 
the  requisite  posture.  Of  these  the  slipper  and  calf-piece  of 
Monro  I.  may  be  first  mentioned. 

The  calf-piece  Dr.  Monro  compares  to  the  article  of  dress 
which  jockeys  wear  to  connect  their  breeches  and  boots,  differing 
only  in  so  far  that  it  is  made  to  lace  on,  instead  of  being 
buttoned.  By  means  of  a  strap  and  buckle,  the  heel  of  the 
slipper  can  be  drawn  up  to  this  bandage  and  secured,  so  as  to 
effect  permanent  extension  of  the  ankle.  Petit  used  a  similar 
apparatus,  with  this  difference,  that  the  strap  coming  from  the 
heel  of  the  slipper  was  fastened  to  a  collar  surrounding  the  thigh 
above  the  knee,  which  had  the  advantage  of  keeping  the  knee 
bent,  as  well  as  the  foot  extended.  This  seems,  on  the  whole,  to 
be  the  best  method,  and  an  apparatus  sufficiently  effective  for  the 
purpose  may  be  readily  constructed  extemporaneously,  or  a  splint 
may  be  applied  on  the  front  of  the  ankle  to  keep  the  foot  in  an 
extended  position.  Compresses  of  lint  should  be  placed  on  each 
side  of  the  tendon  at  the  ruptured  part  In  the  course  of  three 
or  four  weeks  the  reunion  is  completed;  but  it  does  not  be- 
come strong  enough  to  resist  much  force  until  a  considerably 
longer  period  has  elapsed,  during  which  the  patient  should  be 
cautious  in  using  the  limb,  and,  as  a  precaution  against  straining 
the  tendon,  wear  a  high-heeled  shoe. 
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Injlammaiion  and  Sloughing  of  Tendons. 

The  tendonSy  their  fibrous  sheathsy  and  also  the  fasciae  which 
lie  over  them,  are  very  readily  deprived  of  vitality  by  inflamma- 
tion. This  occurrence  most  frequently  happens  in  the  fingers 
and  palm  of  the  hand  in  what  is  called  Paronychia  or  Whitlow. 
By  this  term  is  understood  an  intense  inflammation,  generally 
confined  to  one  finger,  but  sometimes  affecting  several,  and  ex- 
tending into  the  palm  of  the  hand,  to  which  also  it  is  occasion- 
ally limited.  Though  the  swelling  is  generally  on  both  sides,  the 
principal  seat  of  disease  is  almost  always  confined  to  the  palmar 
aspect  The  pain  is  agonising,  the  tension  great,  and  the  redness 
of  the  skin  affected  very  bright  The  inflammation  extends  to 
various  depths,  and  leads  to  consequences  of  corresponding 
importance.  Sometimes  there  is  merely  a  collection  of  matter 
found  under  the  thick  skin  of  the  part  affected.  More  frequently, 
in  addition  to  this,  there  is  more  or  less  sloughing  of  the  ten- 
dinous structure>,  and  not  rarely  death  of  the  phalanges.  The 
causes  of  paronychia  are  generally  local  irritations,  but  it  is  pro- 
bably necessary  that  their  effect  should  be  favoured  by  a  state  of 
the  system  predisposing  to  derangement  The  only  effectual 
treatment  consists  in  making  a  free  incision  through  the  tense 
and  swollen  parts.  There  is  reason  to  believe,  that  if  this  were 
done  soon  enough  it  would  generally  prevent  the  subsequent 
suppuration  and  sloughing ;  but  the  opportunity  of  interposing 
thus  early  is  seldom  afforded,  and  the  incision  is  usually  prac- 
tised to  evacuate  matter.  Much  mischief  is  often  done  by 
continued  poulticing  in  such  cases.  Under  this  influence  the 
matter  is  long  of  making  its  escape  by  ulcerative  absorption,  and 
the  opening,  when  at  last  formed,  is  always  too  small  for  allow- 
ing free  exit  either  to  it  or  the  tendinous  sloughs.  The  irrita- 
tion, therefore,  is  kept  up,  especially  by  the  retained  sloughs  of 
the  tendons,  and  the  destruction  of  the  tissues  proceeds.  There 
is  no  advantage  in  poulticing  previous  to  incision,  and  though 
useful  for  a  day  or  two  afterwards  in  promoting  the  separation 
of  the  matter  and  sloughs,  it  ought  not  to  be  persisted  in  longer 
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than  this,  as  lotions  with  pressure  are  much  more  beneficial. 
When  the  tendons  slough  so  extensively  as  to  render  the  finger 
rigid  and  useless,  amputation  is  the  most  prudent  course  ;  and 
the  patient  will  generally  decide  upon  it  after  being  made  fully 
acquainted  with  the  reasons  for  its  performanca  The  distal 
phalanx  often  dies,  along  with  a  portion  of  the  tendon,  but 
the  extremity  of  the  finger  ought  not  to  be  removed  on  this 
account,  as  it  is  of  great  consequence  to  preserve  the  secreting 
organ  of  the  nail,  which  renders  the  finger,  though  shortened, 
little  less  useful  or  seemly  than  it  was  before. 

Ganglion. 

By  Ganglion  is  understood  a  tumour  connected  with  a  tendon, 
composed  of  a  bag  containing  a  glairy  fluid,  and  varying  in  size 
from  that  of  a  pea  to  that  of  a  pigeon's  egg.  There  is  a  differ- 
ence of  opinion  as  to  the  nature  of  ganglions,  the  question  being 
whether  they  are  entirely  new  formations,  or  merely  develop- 
ments of  the  natural  serous  structure  connected  with  the  tendons. 
Though  arguments  might  be  adduced  to  support  the  former  of 
these  opinions,  it  seems  on  the  whole  more  reasonable  to  adopt 
the  latter. 

The  bags  vary  greatly  in  thickness,  and  their  contents  are  no 
less  dissimilar  in  respect  of  consistence,  being  sometimes  per- 
fectly wateiy,  but  in  general  glairy  like  the  white  of  eggs.  The 
disease  occurs  most  frequently  at  the  wrist  and  ankle,  the  ex- 
tensor tendons  of  the  fingers  and  toes  being  affected.  Females 
are  more  liable  to  it  than  males.  It  seldom  produces  inconveni- 
ence, except  from  the  deformity  which  it  occasions,  but  some- 
times the  patient  complains  of  weakness  in  the  limb.  It  is 
generally  referred  to  over-exertion,  but  there  is  nothing  certainly 
known  as  to  the  causes  of  its  production. 

The  most  simple  and  eff'ectual  mode  of  treatment  is  to  rup- 
ture the  bag  by  pressure  applied  externally,  and  force  its  contents 
into  the  surrounding  cellular  texture.  For  this  purpose  some 
recommend  that  the  ganglion  should  be  struck  a  smart  blow 
with  a  book  or  similar  body  ;  but  this  is  a  violent  and  uncer- 
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tain  method,  and  it  is  much  better  to  exert  a  steady  pressure  on 
the  tumour  by  means  of  both  thumbs  acting  in  concert  To 
promote  absorption,  a  compress  and  bandage  should  be  applied 
for  some  days  after  the  operation.  If  it  should  be  found  impos- 
sible to  rupture  the  bag,  owing  to  its  strength,  the  best  plan  is 
to  introduce  a  narrow  shaip-edged  instrument  through  the  skin, 
and  open  the  sac,  after  which  its  contents  may  be  squeezed 
into  the  cellular  substance,  or  discharged  externally.  The  in- 
strument used  for  this  purpose  may  be  a  conunon  suigical  needle, 
or  a  small  tenotomy  knife.  To  make  the  effect  more  certain, 
a  buster  ought  to  be  applied  immediately  aft;er  the  contents  of 
the  bag  have  been  evacuated.  Such  being  the  different  methods 
of  treatment  which  will  be  found  most  effectual  and  sufficient 
for  the  remedy  of  the  disease  in  all  its  forms,  it  would  be  use- 
less to  detail  the  other  measures  which  have  been  recommended, 
and  are  stiU  occasionally  employed.  Of  these,  continued  pres- 
sure, effected  by  means  of  a  piece  of  money  or  similar  solid 
compress  fastened  over  the  swelling,  repeated  blistering,  in- 
unction of  tartrate  of  antimony  ointment,  seton,  incision,  and 
excision,  are  the  most  deserving  of  notice,  but,  for  the  reason 
mentioned^  need  not  be  more  particularly  considered. 

Bursce  Mticosce, 

The  Bv/rste  Mucosm^  like  other  serous  structures,  are  subject  to 
dropsical  efiEusioiL  The  exciting  cause  is  usually  some  local  irri- 
tation ;  and  when  of  an  indirect  kind,  such  as  cold,  its  effect  in 
producing  the  disease  seems  in  general  referable  to  a  predisposi- 
tion of  the  system,  depending  on  weakness  or  some  peculiarity  of 
constitution.  If  the  membrane  is  merely  distended,  and  has  not 
suffered  any  thickening  or  alteration  of  structure,  blistering, 
succeeded  by  pressure,  may  induce  absorption  of  the  fluid.  If 
the  sac  is  thick  and  indurated,  these  means  ofl^en  prove  insuffi- 
cient, and  it  is  found  necessary  to  puncture  the  swelling,  so  as  to 
let  its  contents  escape,  aft;er  which,  a  blister  having  been  ap- 
plied, and  followed  by  pressure,  the  radical  cure  is  accomplished. 
Sometimes,  along  with  the  fluid,  the  sac  contains  a  number  of 
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loose  bodies,  appearing  to  consist  merely  of  indurated  lymph. 
They  are  of  a  yellow  or  brownish  colour,  tough  consistence,  and 
variable  size,  from  that  of  a  millet-seed  to  that  of  a  field  bean. 
It  is  obviously  necessary  that>  in  such  cases,  the  puncture  must 
be  large  enough  to  let  the  bodies  escape,  after  which  the  treat- 
ment ought  to  be  conducted  on  the  principles  already  explained. 
The  lymph  which  is  efifused  from  the  inner  surface  of  the  bursa 
sometimes  becomes  organized  in  the  form  of  thick  bands  stretch- 
ing across  the  cavity.  In  such  cases,  after  the  means  for  pro- 
ducing absorption  have  been  tried  and  failed,  the  disease  must 
be  removed  by  the  knife. 

Bursae,  whether  in  a  sound  state  or  one  of  chronic  disease,  are 
subject  to  acute  inflammation  in  consequence  of  local  irritation, 
especially  that  of  bruises.  The  symptoms  are  severe  pain,  aggra- 
vated by  pressure  or  motion,  bright  redness  of  the  superjacent 
skin,  and  more  or  less  swelling.  The  inflammation  usually 
terminates  either  in  resolution  or  effusion  of  lymph  or  senim, 
but  sometimes  goes  on  to  suppuration.  The  surrounding  ceUular 
substance  then  also  becomes  inflamed,  and  a  diffused  abscess  is 
the  result.  Leeches,  warm  fomentations,  and  lotions  of  acetate 
of  lead  with  opium,  are  tlie  best  means  for  subduing  the  inflam- 
matory action,  but  when  matter  is  formed,  a  free  incision  should 
be  made  without  delay.  After  the  suppuration  of  a  bursa  a 
troublesome  sinus  may  remain,  and  harass  the  patient  by  fre- 
quent exacerbation  of  the  symptoms.  Free  dilatation  is  for  the 
most  part  sufficient  in  such  cases  ;  but  should  it  not  prove  to  be 
so,  the  surface  of  the  cavity  must  be  touched  with  caustic. 

The  particular  bursa?,  which  most  frequently  suffer  the 
different  diseased  conditions  that  have  been  described,  are  those 
of  the  flexor  tendons  of  the  fingers,  and  those  seated  over  the 
olecranon,  patella,  and  ball  of  the  great  toe.  In  the  first  of  tliese 
situations,  the  bursal  sheaths,  which  accompany  the  flexor  ten- 
dons of  the  fingers  from  the  fore-arm  into  the  hand,  are  liable  to 
thickening  of  their  texture,  with  distension,  from  effusion  of 
fluid  and  the  formation  of  moveable  bodies,  apparently  composed 
of  indurated  lymph ;  the  wrist  and  palm  of  the  hand  become 
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greatly  distended,  and  the  patient  loses  the  use  of  the  limb 
until  the  disease  is  remedied  Although  this  condition  does  not 
materially  differ  from  that  of  other  bursal  sacs,  which,  when  so 
deranged,  yield  without  much  difficulty  to  remedial  treatment,  it 
has  proved  peculiarly  obstinate  under  the  means  of  remedy 
formerly  in  use,  and  indeed  was  regarded  as  nearly,  if  not  alto- 
gether, incurable.  Blisters,  and  similar  applications,  produced 
little  or  no  beneficial  effect,  and  puncturing  the  tumour  where 
most  prominent  in  the  wrist  or  palm  afforded  no  permanent 
advantage,  as  the  wound  either  continued  to  discharge,  or  closed 
without  obliteration  of  the  cavity.  The  last  patient  treated  thus 
in  the  Boyal  Infirmary  died  from  the  protracted  local  and  con- 
stitutional disturbance  so  excited ;  and  this  case  led  me  to 
reflect  seriously  on  the  subject,  in  order  to  discover  the  cause  of 
obstinacy,  and  devise  a  safer  remedy. 

The  only  peculiarity  that  I  could  notice  was  the  constriction 
caused  by  the  annular  ligament,  above  or  below  which  the 
opening  had  always  been  made,  and  which  might  perhaps  so 
interfere  with  the  healing  process  as  to  occasion  the  obstinacy  in 
question.  In  this  view  of  the  matter,  it  appeared  that  the  proper 
site  for  an  incision  was  at  and  through  the  ligamentous  arch 
itselL  I  took  the  earliest  opportunity  of  trying  the  efiect  of 
such  a  procedure,  which  was  so  satisfactory  as  at  once  to  estab- 
lish the  operation.  Its  results  in  my  own  practice,  and  that  of 
others,  have,  so  far  as  I  know,  been  uniformly  successful 

The  easiest  mode  of  operation  is  to  puncture  the  swelling  a 
little  above  or  below  the  annular  ligament,  then  introduce  a 
blunt-pointed  curved  bistoury  under  the  arch,  and,  lastly,  divide 
it  together  with  the  superjacent  integuments.  light  and  supeiv 
ficial  dressing  are  sufficient  in  the  first  instance;  and  if  the 
swelling  does  not  speedily  subside,  one  or  two  blisters  may  be 
applied. 

The  superficial  bursa  lying  over  the  olecranon  is  subject  to 
irritation  and  acute  inflammation  from  blows,  but  not  unfre- 
quently  suffers  an  accumulation  of  fluid  with  thickening  of  the 
membrane,  and  sometimes  also  with  the  formation  of  internal 
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crossing  bands,  from  organization  of  effused  lymph.  The  bursa 
over  the  patella  is  very  often  distended  with  fluid,  and  thickened 
so  as  to  constitute  what  is  called  Ganglion  of  the  Knee.  It  is 
met  with  most  frequently  in  persons  whose  occupation  leads 
them  often  to  rest  their  weight  upon  the  knee.  The  bursa  over 
the  ball  of  the  great  toe,  when  irritated  by  the  pressure  of  a  tight 
shoe,  lays  the  foundation  of  that  painful  and  unseemly  swelling 
named  Bunion.  The  parts  adjacent  become  thickened  and  in- 
durated ;  the  bones  of  the  joint  enlarge,  and  in  process  of  time 
suffer  a  sort  of  subluxation  ;  and  the  bursa  being  thus  projected 
more  and  more  against  the  shoe,  is  kept  in  a  state  of  continual 
excitement  Dropsical  effusion,  thickening  of  the  membrane, 
and  suppuration  with  obstinate  sinuses  may  ensue.  It  is  there- 
fore proper,  by  the  timely  application  of  leeches  or  lotions,  and 
the  removal  of  pressure,  to  subdue  the  disease  in  its  infancy. 

Though  the  deep-seated  bursse  have  long  been  well  known 
to  anatomists,  and  regarded  by  surgeons  as  the  seat  of  morbid 
derangements,  those  which  lie  superficially  under  the  integu- 
ments are  of  comparatively  late  observation,  and  the  swellings, 
as  well  as  other  local  affections  which  proceed  from  their 
diseased  condition,  have  been  ascribed  to  entirely  new  formar 
tions.  In  club-foot,  for  instance,  the  bursal  sac,  which  in  some 
measure  protects  the  malleolus  eodemibs  when  the  weight  of  the 
body  rests  upon  it,  is  not,  as  has  been  alleged,  a  production 
entirely  the  result  of  circumstances,  but  merely  the  development 
of  a  structure  naturally  belonging  to  this  part.  The  superficial 
bursas  seated  over  the  joints  of  the  fingers  and  toes,  of  which 
views  are  given  in  the  work  of  Schreger,  though  almost  wholly 
overlooked,  deserve  great  attention  in  consideration  of  the  effects 
which  attend  their  injuries  and  diseases. 
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CHAPTER  XV. 

THROAT. 

Wmmi»  of  the  Throat. 

When  self-destractioii  is  attempted  by  cutting  the  throaty  the 
wound  is  generally  inflicted  transversely  near  the  os  hyotdeSy  some- 
times aboYCy  but  more  frequently  below  it  There  is  usually  an 
extensive  division  of  the  integuments^  which  are  occasionally  the 
only  parts  injured — and  when  the  injury  penetrates  deeply,  it 
almost  always  extends  into  the  pharynx.  Sometimes  an  opening 
is  made  into  the  laiynx,  and  in  a  few  rare  cases  the  trachea  is 
cut,  either  alone  or  together  with  the  oesophagus.  The  great 
blood-vessels  are  very  seldom  injured,  from  the  force  of  the 
incision  being  spent  in  dividing  the  tough  substance  of  the 
pharynx  and  air-passage,  from  the  part  of  the  throat  which  is 
chosen  for  the  purpose,  and  from  the  position  in  which  it  is 
held,  while  the  knife  is  applied.  When  they  are  opened,  it  is 
usually  by  a  sharp-pointed  knife  being  thrust  directly  down 
upon  them. 

In  considering  the  treatment  of  cut-throaty  it  is  necessary  to 
distinguish  between — 1.  those  cases  in  which  an  opening  is  made 
above  the  rima  glottidis;  2.  those  in  which  it  is  below  the  rima 
glotUdis,  but  does  not  extend  to  the  oesophagus ;  and,  3.  those  in 
which  the  oesophagus  is  wounded. 

When  the. aperture,  as  usually  happens,  is  above  the  orifice 
of  the  larynx,  the  dangers  to  be  dreaded,  in  the  first  instance,  are 
the  entrance  of  blood  into  the  trachea  during  respiration,  owing 
to  its  accumulation  in  the  pharynx,  and  the  escape  of  food  through 
the  wound  during  deglutition.  To  obviate  the  former  of  these, 
the  cut  edges  should  not  be  brought  together  until  the  bleeding 
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from  them  has  entirely  or  nearly  ceased;  and  with  the  same 
view  the  patient  should  be  made  to  lie  on  his  face  or  side,  so  as 
to  favour  the  exit  of  fluids  from  the  wound.  If  the  injury  of  the 
pharynx  is  not  very  extensive,  it  will  hardly  be  requisite  to  em- 
ploy any  measures  to  assist  the  entrance  of  the  food  into  the 
stomach,  since  the  whole  of  what  is  attempted  to  be  swallowed 
will  not  pass  through  the  breach,  and  it  is  not  to  be  desired  that 
the  diet  should,  for  some  days  at  least,  exceed  the  limits  of  ex- 
treme moderation.  But  if  the  aperture  is  large,  so  as  to  admit 
one  or  more  fingers,  it  will  be  prudent  to  introduce  a  tube,  such 
as  a  flexible  catheter,  into  the  oesophagus,  to  serve  as  a  channel 
for  the  conveyance  of  fluid  articles  of  nourishment,  until  the 
wound  contracts  sufficiently  to  render  this  unnecessary.  The 
tube  may  be  passed  either  by  the  nose  or  mouth,  and  also  through 
the  wound.  When  passed  by  the  nose  it  may  be  allowed  to  re- 
main, and  is  not  liable  to  displacement ;  but  its  introduction  is 
extremely  difficulty  unless  the  surgeon  takes  advantage  of  the 
opening  into  the  pharynx  to  direct  the  point  of  the  instrument, 
which  otherwise  is  apt  to  enter  the  rima  glottidis,  or  engage  itself 
in  the  lining  membrane  above  the  orifice  of  the  oesophagus. 
When  the  tube,  if  judged  necessary,  has  been  introduced,  and 
the  hemorrhage  is  suppressed,  the  edges  of  the  wound  should  be 
brought  together  by  stitches,  while  the  head  is  bent  forwards,  and 
retained  in  this  position  by  a  bandage  or  other  means.  The  tube 
may  be  safely  allowed  to  remain  for  several  days  ;  but  if  retained 
during  the  whole  period  of  healing,  which  may  extend  over  many 
weeks,  the  irritation  produced  by  its  pressure,  though  perhaps 
not  much  felt  by  the  patient,  is  apt  to  occasion  ulceration  of  the 
mucous  membrane,  with  abscess,  or  even  exfoliation  of  the  car- 
tilages. After  the  first  week,  therefore,  nourishment  should  be 
afforded  either  by  the  power  of  deglutition  still  possessed,  or  by 
the  temporary  introduction  of  a  tube  into  the  oesophagus  through 
the  moutL 

When  there  is  a  wound  into  the  air-passage  alone,  a  tube  is 
not  required,  unless  the  breach  in  the  larynx  or  trachea  is  so 
large  as  to  make  it  desirable  to  prevent  the  action  of  swallowing, 
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in  order  to  guard  against  displacement  of  the  edges  of  the  wound. 
If  the  preternatural  aperture  is  allowed  to  remain  open,  the 
rima  glcUidis  has  a  tendency  to  contract,  and  even  to  close 
altogether.  It  may  be  possible,  when  such  obliteration  or 
straitening  has  occurred,  to  widen  the  passage  sufficiently  for 
the  peZnance  of  ^00  by  introdacSg  bougies  from  Mow 
upwards ;  but  such  a  procedure  is  extremely  difficult  and  uncer- 
tain, and  the  necessity  for  having  recourse  to  it  should  there- 
fore be  avoided  by  carefully  promoting  early  closure  of  the 
wound. 

In  cases  where  the  oesophagus  is  cut,  the  patient  must  be 
fed  through  a  tube,  unless  the  opening  in  the  coats  of  the  canal 
should  be  so  small  as  to  render  this  unnecessary. 

The  medical  treatment  of  cut-throat  is  always  extremely  im* 
portant  There  is  generally  great  cerebral  excitement, — ^the  de- 
sire for  self-destruction  frequently  continues  in  operation, — and 
the  profuse  hemorrhage  which  sometimes  happens  exposes  the 
patient  to  the  danger  of  excessive  reaction.  It  should  be  recol- 
lected also,  that  the  irritation  of  the  wound  may  occasion  swell- 
ing of  the  pharynx,  and  other  deep-seated  parts  of  the  throat, 
adverse  to  free  respiration,  and  may  lead  to  bronchitis,  more  or 
less  acute.  Every  source  of  bodily  or  mental  excitement  must 
therefore  be  strictly  guarded  against^  while  bleeding,  counter- 
irritation,  opiates,  and  antimony,  are  employed  according  to  cir- 
cumstances. And  whenever  it  seems,  from  the  efforts  of  the 
patient  or  the  sound  of  his  respiration,  that  the  air  does  not 
obtain  a  sufficiently  free  entrance,  an  opening  into  the  trachea 
should  be  effected  without  delay. 

Tracheotomy  and  LaryngoUmy. 

These  titles  are  used  to  express  operations,  of  which  the 
object  is  to  admit  air  into  the  lungs,  when  the  natural  passage  is 
obstructed,  or  to  extract  foreign  bodies  that  have  entered  it 
The  diseases  chiefly  productive  of  obstruction  are  croup,  oedema 
glottidisy  and  ulceration  of  the  larynx.  The  membranous  crust, 
which  is  effused  in  croup,  and  occasions  the  diminution  of  the 
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air-passage,  is  generally  of  great  extent,  stretching  from  the 
larynx  down  the  trachea  into  the  bronchial  tubes,  and  is  so  rarely 
limited  within  those  bounds  below  which  an  aperture  can  be 
made,  that  an  operation  in  this  case  must  be  regarded  as  only 
proper  in  almost  desperate  circumstances.  (Edema  glottidisy 
though  not  a  very  uncommon  aflfection,  is  now  so  well  known  to 
the  profession,  that  any  account  of  its  symptoms  or  progress 
would  here  be  equally  unnecessary  and  out  of  place.  It  is  suflB- 
cient  to  observe,  that  in  this  case,  the  obstruction  is  nearly  or 
altogether  confined  to  the  Hma  glottidiSy  the  lips  of  which  are 
thickened  by  infiltration  of  serous  efiusion,  so  as  greatly  to  im- 
pede inspiration,  though  they  still  allow  of  expiration  being  per- 
formed with  moderate  facility ;  and  that,  consequently  there  is 
ample  space  below  for  making  an  opening  to  admit  the  air.  M. 
Bayle's  judicious  observation,  however,  ought  not  to  be  forgotten, 
that  if  the  operation  is  delayed  until  the  disease  has  advanced  so 
far  as  to  occasion  repeated  threatenings  of  suffocation,  it  will 
hardly  prove  successful,  owing  to  the  excessive  secretion  of 
mucus  which  is  induced  by  the  continued  irritation  and  dysp- 
noea. As  soon,  therefore,  as  the  nature  of  the  patient's  com- 
plaint is  distinctly  ascertained,  he  ought  to  be  impressed  with 
the  propriety  and  necessity  of  having  the  aperture  made  without 
loss  of  tima  Ulceration  of  the  larynx  does  not  often  impede 
respiration,  though  it  deprives  the  patient  of  his  voice,  and  occa- 
sions many  other  distressing  symptoms.  But  sometimes  the 
breathing  in  such  cases  suddenly  becomes  extremely  difficult, 
and  the  danger  of  instant  dissolution  demands  surgical  inter- 
ference, though  there  may  not  be  the  slightest  prospect  of  per- 
manent recovery,  or  of  any  advantage  more  than  a  few  weeks',  or 
even  only  days',  longer  existence. 

The  operation  may  be  performed  anywhere  between  the 
thyroid  cartilage  and  sternum ;  but  convenience  and  safety  limit 
the  choice  more  narrowly.  The  space  between  the  thyroid  and 
cricoid  cartilages,  though  covered  with  little  besides  the  integu- 
ments, and  so  far  favourable  for  the  purpose,  is  objectionable  in 
general  on  the  ground  of  its  proximity  to  the  disease,  and  always 


THBOAT.  293 

on  account  of  the  difficulty  which  has  been  experienced  in  ob- 
taining here  a  sufficiently  laige  aperture  without  encroaching  on 
the  cartilages  of  the  laiynx.  In  opening  the  trachea  near  the 
sternum,  the  depth  of  the  tube,  which  retreats  backwards  as  it 
descends, — ^the  presence  of  the  thyroid  veins  in  the  line  of  inci- 
sion,  or  even  occasionally  of  the  ihyroidea  ima  artery, — and  the 
transverse  portion  or  isthmus  of  the  thyroid  gland,  which  often, 
especially  in  females  and  children,  leaves  hardly  any  accessible 
space  below  its  inferior  margin,  are  obstacles  of  no  inconsiderable 
importance.  The  most  convenient  situation  seems  to  be  imme- 
diately below  the  cricoid  cartilage  A  sufficient  portion  of  the 
trachea  is  here  often  left  imcovered,  and  what  more  room  is 
required  may  be  gained  by  turning  aside  or  dividing  a  little 
of  the  glandular  substance.  The  bleeding  from  it  should  be 
allowed  to  cease  before  the  trachea  is  opened. 

In  performing  the  operation,  there  are  required  a  scalpel,  a 
couple  of  hooks,  a  sponge,  and  a  tube  of  the  flattened  conical 
and  slightly  curved  form,  which  has  been  found  most  convenient 
for  the  purpose,  and  of  a  size  suited  to  the  age  of  the  patient 
It  is  well  also  to  be  provided  with  forceps  and  ligatures,  in  case 
of  meeting  with  any  arteries  unusually  laige  or  irregularly  distri- 
buted. The  patient  should  be  seated  on  a  chair  with  his  head 
bent  back,  and  rested  on  the  breast  of  an  assistant  An  incision, 
about  an  inch  and  a  half  long,  is  made  as  nearly  as  possible  in 
the  mesial  line.  The  space  between  the  stemo-hyoid  muscles  is 
recognised  by  its  white  appearance,  and  opened  with  the  knife. 
The  operator  then  feels  for  the  lower  margin  of  the  cricoid  carti- 
lage, or  the  trachea,  and  cuts  down  upon  its  rings,  the  surface  of 
which  having  been  exposed,  serves  as  a  guide  for  bringing  into 
view  what  further  space  is  required  for  the  opening,  which 
should  be  about  half  an  inch  long ;  and  is  readily  effected  by 
pushing  in  the  knife,  while  an  assistant  holds  aside  the  muscles 
with  a  hook  in  each  hand.  Before  wounding  the  trachea  it  is 
proper  to  wait  a  little  until  the  arterial  bleeding  has  nearly 
ceased,  or  has  been  suppressed  by  ligature,  should  such  means 
be  required,  which  is  seldom  the  case.    But  as  the  obstructed 
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respiration,  which  renders  the  operation  necessary,  impedes  the 
venous  blood  in  returning  to  the  heart,  the  surgeon  should  not 
delay  opening  the  trachea  on  account  of  dark-coloured  bleeding. 
A  violent  access  of  coughing  follows  the  introduction  of  the  tube, 
which  is  useful  in  ejecting  the  accumulated  mucus,  and  any 
blood  that  may  have  entered ;  but  the  patient  soon  becomes 
accustomed  to  the  unusual  irritation,  and  respiration  is  performed 
without  any  uneasiness.  The  viscid  tenacious  mucus,  which  is 
usually  secreted  very  copiously  in  cases  requiring  the  operation, 
is  apt  to  obstruct  the  tube,  whence  the  necessity  of  employing 
one  at  first  of  a  larger  size  than  would  be  sufficient  merely  to 
admit  the  air,  and  of  clearing  it  from  time  to  time  by  means  of 
a"probe  wrapped  round  with  lint.  The  tube  must  be  retained  in 
its  place  by  means  of  tapes  passed  through  rings  at  its  mouth, 
and  tied  behind  the  neck.  It  should  be  taken  out  and  washed 
daily,  as  long  as  there  continues  to  be  occasion  for  its  use ;  and 
it  will  be  prudent  to  cover  the  orifice  with  gauze,  to  prevent  the 
entrance  of  injurious  matters  from  without. 

Foreign  bodies  are  very  seldom  admitted  through  the  rima 
glottidis;  but  as  the  accident,  when  it  does  occur,  is  attended 
with  very  distressing  and  dangerous  consequences,  great  care 
ought  to  be  taken  lest  it  be  overlooked.  When  it  is  learned 
that  the  patient,  while  in  his  ordinary  health,  in  performing  the 
action  of  deglutition,  or,  if  a  child,  in  playing  with  some  small 
foreign  body  in  his  mouth,  was  all  at  once  seized  with  a  violent 
cough,  which  has  continued  to  recur  in  paroxysms  with  variable 
intervals,  although  no  other  symptom  of  local  inflammation  or 
constitutional  disturbance  can  be  perceived,  the  presumption 
will  be  strong  that  this  accident  has  happened  ;  and  if  the  sensa- 
tion of  something  moving  in  the  trachea  should  also  be  felt, 
there  can  remain  little  room  for  doubting  that  a  foreign  sub- 
stance has  entered  the  air  passage.  If  it  is  of  heavy  material, 
as  a  piece  of  money,  relief  may  be  obtained  by  inverting  the 
body.  It  has  also  occasionally  happened  that  a  violent  cough 
proved  the  means  of  cure  by  ejecting  the  foreign  body  through 
the  glottis,  but  no  reliance  can  be  placed  on  this  rare  chance  ; 
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and  the  danger  of  suffocationy  continued  irritation^  or  suppura- 
tion of  the  lungSy  fully  warrants  recourse  to  tracheotomy. 

When  the  operation  is  perfonned  with  this  vieWy  it  should  be 
conducted  in  the  same  way  that  has  been  described,  with  the  ex- 
ception that,  instead  of  a  tube  being  introduced  into  the  trachea, 
the  edges  of  the  opening  are  held  asunder  by  a  couple  of  hooks, 
until  the  source  of  irritation  is  expelled  by  the  forcible  stream  of 
air  which  it  occasions. 

Should  the  bit  of  bone,  pea,  nut,  or  whatever  may  have 
entered,  not  appear  at  the  orifice,  a  pair  of  curved  forceps  may  be 
introduced  upwards  to  search  the  larynx,  and,  if  necessary,  the 
cricoid  cartilage  should  be  divided  to  afiTord  more  room  for  this 
purpose.  The  forceps  may  also  be  directed  downwards  if  there 
is  reason  to  suspect  that  the  foreign  body  is  impacted  in  one  of 
the  bronchi,  of  which  the  right  one,  as  being  the  larger,  and 
more  directly  in  the  course  of  the  trachea,  will  be  more  likely  to 
contain  it 

In  cases  of  urgency,  either  fix>m  the  presence  of  a  foreign 
body,  or  sudden  swelling  of  the  parts  concerned,  though  the 
proper  apparatus  for  performing  tracheotomy  cannot  be  procured, 
the  patient  should  not  be  permitted  to  die  of  suffocation.  A 
penknife  being  thrust  into  the  space  between  the  thyroid  and 
cricoid  cartilages,  as  near  as  possible  to  the  former,  and  carried 
down  so  as  to  divide  the  latter,  will  afford  a  sufficient  aperture, 
the  edges  of  which  may  be  kept  apart  by  a  thin  bit  of  wood,  or 
the  expanded  branches  of  a  small  pair  of  forceps. 

Removal  of  Foreign  Bodies  from  the  Pharynx  and  (Esophagus. 

The  detention  of  matters,  in  passing  from  the  mouth  towards 
the  stomach,  is  owing  either  to  their  size  or  their  figure.  If  pre- 
vented ftom  descending  on  account  of  their  bulk  merely,  they 
are  generally  arrested  at  the  commencement  of  the  oesophagus, 
just  behind  the  cricoid  cartilage, — since,  this  being  the  narrowest 
part  of  the  tube,  if  not  impacted  more  or  less  firmly  into  its 
orifice,  they  are  expelled  either  upwards  or  downwards^  by  the 
contractile  action  of  the  pharynx, — and  if  fairly  introduced  into 
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the  canal,  they  have  their  descent  favoured  by  its  increasing 
width.  When,  again,  the  foreign  body  is  small  and  sharp-pointed, 
as  a  pin,  needle,  or  fish-bone,  it  is  usually  entangled  about  the 
arches  of  the  palate  or  the  neighbourhood  of  the  epiglottis,  often 
stretching  across  the  cavity.  And  should  it  be  impeded  partly 
by  figure,  partly  by  bulk, — in  other  words,  should  it  be  small 
enough  to  pass  readily  into  the  oesophagus,  if  not  prevented  by 
its  rigidity  or  angular  form, — ^the  bottom  of  the  pharynx  and 
commencement  of  the  oesophagus  are  the  situations  where  it  is 
generally  found. 

In  the  case  of  a  tough  digestible  mass  impacted  in  the  oeso- 
phagus, the  usual  method  of  affording  relief  is  to  push  it  down 
with  a  probang — i.  e.  a  piece  of  whalebone  with  a  sponge  or  ball 
of  ivory  fastened  to  its  extremity.  The  patienf  s  head  should  be 
held  back,  and  the  whalebone  must  be  slightly  curved  to  assist 
its  taking  the  proper  direction,  which  is  further  promoted  by 
holding  the  larynx  forwards.  Instead  of  this  method,  I  prefer 
extracting  the  obstnicting  substance,  which  may  in  general  be 
easily  effected  by  means  of  long  curved  forceps.  If  the  foreign 
body  is  of  a  hard  substance,  which  might  occasion  inconvenience 
if  swallowed,  and  more  especially  if  it  possesses  an  angular  form, 
which  might  render  its  more  firm  lodgment  the  consequence  of 
force  being  employed  to  push  it  down,  the  safest  course  is  to 
induce  vomiting,  in  order  to  effect  ejectment  upwards.  Where 
the  passage  was  so  completely  obstructed  as  to  prevent  the 
swallowing  of  an  emetic  for  this  purpose,  a  solution  of  tartrate  of 
antimony  has  been  injected  into  the  veins  ;  but  such  means  are 
quite  unnecessaiy,  as  irritation  of  the  fauces  by  a  feather  or  the 
point  of  the  finger  is  sufficient  to  induce  the  most  violent  expul- 
sive efforts,  emptying  the  stomach  of  its  contents,  which  carry 
out  the  foreign  body  along  with  them.  In  removing  pins, 
needles,  and  such  sort  of  things,  the  best  plan  is  to  ascertain 
their  situation  by  means  of  the  finger,  and  then  extract  them 
with  the  curved  forceps.  Patients  frequently  apply  for  assist- 
ance days  or  weeks  after  swallowing  some  pointed  body,  which 
they  believe  still  remains  fixed  in  the  throat.     If  nothing  can  be 
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felt  with  the  fingersy  it  is  most  probable  that  the  patient's  feeling 
is  deceptive,  proceeding  fix>m  imagination  alone,  or  some  irrita- 
tion of  the  throat,  and  not  dependent  upon  the  actual  presence  of 
the  foreign  body,  which  may  have  descended  or  been  ejected. 
And  even  should  it  be  actually  detained  in  the  oesophagus,  it 
would  be  safer  to  trust  its  removal  to  the  ulcerative  process,  which 
will  soon  be  excited  by  its  pressure  on  the  tissues  concerned,  than 
to  persevere  in  fishing  for  it  with  any  of  the  ingenious  but  in- 
efiective  contrivances  that  have  been  devised  for  the  purpose. 

(EsophagoUmiy. 

The  object  of  this  operation  is,  to  make  an  opening  into  the 
oesophagus,  or  lower  part  of  the  pharynx,  to  extract  a  foreign 
body  that  cannot  be  removed  otherwise;  but  such  a  circum- 
stance happens  so  rarely  that  there  are  few  instances  of  a 
surgeon  being  caUed  upon  in  the  whole  course  of  his  practice  to 
perform  the  operation.  Upon  two  occasions  I  have  cut  into  the 
throat  for  the  removal  of  a  piece  of  bone  which  had  passed 
through  the  coats  of  the  oesophagus  and  caused  deep-seated 
suppuration.  In  a  third  case  I  performed  oesophagotomy  for  the 
extraction  of  a  copper  coin  (Swedish  penny),  which  had  been 
impacted  for  more  than  two  months  in  the  oesophagus,  opposite 
the  upper  bone  of  the  sternum.  All  the  patients  were  com- 
pletely and  permanentiy  relieved. 

The  patient  should  be  laid  reclining,  with  the  head  bent 
backwards,  and  to  the  right  side.  An  incision  about  two  inches 
and  a  half  in  length  is  then  to  be  made  in  the  middle  of  the 
triangular  hollow  at  the  upper  part  of  the  neck,  which  is  bounded 
below  by  the  stemo-mastoid  and  stemo-hyoid  musdes.  It  should 
extend  from  the  upper  margin  of  the  thyroid  to  a  little  below  the 
cricoid  cartilage.  The  platysma  myoides  and  fascia  of  the  neck 
having  been  successively  divided,  the  sheath  of  the  vessels  will 
come  into  view,  and  the  surgeon  then  making  an  assistant  press 
the  larynx  to  the  right  side,  dissects  inwards  to  the  pharynx, 
avoiding,  if  possible,  the  superior  thyroid  artery,  and  tying  it  if 
cut»  until  he  feels  the  foreign  body  through  the  coats  of  the  tube. 
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or  an  ivory  ball  probang  introduced  by  the  mouth  so  as  to  dis- 
tend them.  He  finally  opens  the  oesophagus,  and  with  his  finger, 
or  curved  forceps,  removes  the  body  of  which  he  is  in  searcL 

Stricture  of  the  (Esophagus, 

The  oesophagus  is  subject  to  three  different  kinds  of  stricture ; 
one  depending  on  inordinate  contraction  of  the  muscular  fibres  ; 
a  second  consisting  in  a  simple  constriction  and  thickening  of 
the  mucous  membrane  ;  and  a  third  caused  by  degeneration  of 
the  coats  of  the  tube,  which,  becoming  the  seat  of  a  tumour, 
render  the  canal  narrow  and  tortuous. 

The  first,  or  spasmodic  stricture  is  met  with  chiefly  in  young 
or  middle-aged  persons  ;  particularly  those  of  a  nervous  habit^  or 
disposed  to  hysterical  complaints,  or  who  have  suffered  much 
from  mental  distress.  It  is  recognised  by  the  difl&culty  which  is 
experienced  in  swallowing,  and  by  a  disagreeable  sensation  of 
constriction  in  the  throat.  The  remedy  consists  in  administer- 
ing anti-spasmodic  medicines,  such  as  the  tincture  of  valerian ; 
correcting  any  irreguljuities  that  may  be  discovered  in  the  per- 
formance of  the  various  secretions ;  and,  if  necessary,  passing  a 
full-sized  bougie  into  the  oesophagus,  which  sometimes  at  once 
completely  removes  the  unpleasant  feelings  of  the  patient 
Similar  symptoms  are  sometimes  produced  by  an  opposite  or 
paralytic  state  of  the  muscles  of  deglutition ;  in  which  case,  if 
the  patient  survives  the  derangement  of  the  nervous  system 
that  primarily  occasions  this  dysphagia,  food  must  be  sup- 
plied through  a  tube  introduced  from  time  to  time  into  the 
oesophagus. 

The  second,  or  simple  organic  stricture,  as  it  may  be  named, 
occurs  chiefly  at  the  commencement  of  the  oesophagus,  opposite 
the  cricoid  cartilage ;  and  for  the  most  part  in  people  of  advanced 
age.  The  contracted  part  is  usually  of  small  extent^  seeming  as 
if  it  were  caused  by  drawing  a  thread  round  the  tube,  and  exists 
in  various  degrees  of  width,  from  that  of  a  small  quill  upwards. 
The  circumstances  which  occasion  this  morbid  state  have  not 
been  well  ascertained.    When  irritating  or  escharotic  fluids,  such 
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as  the  diluted  mineral  acids^  or  strong  alkaline  solutions^  are  in- 
troduced into  the  casophagus,  the  usual  consequence,  in  case  the 
patient  survives,  is  thickening  and  contraction  of  its  coats.  And 
it  may  reasonably  be  imagined  that  the  change  in  question  is 
produced  by  similar  causes  operating  on  a  smaller  scale ;  but 
the  patient  can  hardly  ever  refer  the  origin  of  his  complaint  to 
any  particular  irritation  from  stimulating  food  or  other  sourca 

The  symptoms  of  this  disease  generally  manifest  themselves 
very  insidiously.  The  swallowing  of  laige  morsels  becomes 
difficult  and  painful ;  the  food  is  more  carefully  masticated  than 
before ;  and  as  the  contraction  increases,  while  none  but  very 
snudl  portions  of  solid  matter  can  be  got  down,  even  they  in 
passing  the  stricture  occasion  pain,  which  is  felt  shooting  into 
the  back  of  the  neck  and  shoulders.  From  the  frequent  recur- 
rence of  this  distressing  sensation,  and  the  dread  of  exciting  it, 
the  patient's  countenance  acquires  a  very  characteristic  expres- 
sion of  anxiety;  which,  together  with  the  emaciation  that 
results  from  deficient  supply  of  nourishment^  is  almost  sufficient 
to  betray  the  nature  of  the  case  to  an  experienced  practitioner. 
It  may  be  added,  that  the  voice  is  peculiar,  sounding  as  if  the 
person  spoke  with  a  foreign  body  in  his  throat ;  that  there  is  no 
swelling  to  be  perceived  by  external  examination ;  and  that, 
though  there  is  frequent  spitting  of  saliva,  no  blood  is  discharged. 
But  the  only  method  of  positively  ascertaining  the  existence,  seat, 
and  degree  of  stricture,  is  to  introduce  a  succession  of  bougies, 
gradually  decreased  in  size  from  that  which  ought  to  enter  the 
oesophagus  readily,  if  it  were  sound,  down  to  that  which  the 
constriction  is  capable  of  admitting. 

The  treatment  of  this  kind  of  stricture  has  been  conducted 
on  two  principles : — one  of  them  being  to  apply  caustic,  with 
the  view  of  destroying  the  thickened  or  contracted  part  of  the 
membrane ;  and  the  other  to  produce  a  gradual  dilatation  of  it 
by  means  of  bougies.  The  former  of  these  methods,  though 
supported  by  the  strong  recommendation  of  Sir  £.  Home  and 
other  authorities,  labours  under  the  objection  of  being  painful, 
difficulty  and  attended  with  great  danger  of  injury  to  the  neigh- 
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bourmg  parts ;  while  the  latter  is  not  only  in  a  great  measure 
free  from  these  defects^  but  proves  much  more  speedy  in  its 
operation.    The  bougies  may  be  constructed  either  of  elastic 
gum  or  of  steel.     If  of  the  second  kind,  they  ought  to  be  a  little 
curved,  and  have  their  extremity  made  slightly  bulbous,  as  this 
enables  the  operator  to  feel  more  distinctly  when  it  has  passed 
the  stricture.    The  effect  of  bougies  in  removing  strictures  of 
mucous  canals  is  not,  as  was  formerly  supposed,  merely  mecha- 
nicaL    This  no  doubt  is  the  first  effect ;  but  another  very  im- 
portant one  follows,  which  is  the  action  of  absorption,  induced 
by  the  pressure  of  the  instrument      The  organizable  matter 
effused  into  the  coats  of  the  guUet^  causing  their  contraction  and 
thickening,  is  thus  gradually  removed.     But  if  the  bougies  be 
passed  with  undue  force,  or  too  frequently,  or  be  retained  too 
long,  the  effect,  instead  of  being  absorption,  is  apt  to  be  effusion, 
the  consequence  of  which  is  an  aggravation  of  the  disease.    The 
bougies,  therefore,  should  be  immediately  withdrawn  after  being 
passed  through  the  stricture ;  and  the  operation  ought  not  to  be 
repeated  until  the  irritation  of  the  previous  one  has  entirely 
subsided,  which  usually  requires  an  interval  of  two  or  three  days. 
Great  care  must  be  taken  to  avoid  making  a  false  passage  for  the 
instrument^  which,  if  improperly  directed,  or  urged  with  undue 
force,  may  be  readily  pushed  into  the  posterior  mediastinum,  or 
elsewhere  through  the  coats  of  the  canaL    In  this  case  the 
action  of  deglutition  tends  to  propel  foreign  matters  into  the  new 
aperture,  instead  of  the  strictured  oesophagus,  and  speedy  death 
is  the  almost  inevitable  consequence. 

The  third  kind  of  stricture,  or  that  which  depends  on  morbid 
degeneration  of  the  oesophagus,  causing  a  tumour  in  its  coats,  and 
which  may  be  named  the  malignant  or  carcinomatous  stricture, 
is  met  with  chiefly  in  persons  beyond  the  middle  period  of  life. 
It  usually  occurs  at  the  ordinary  situation  of  other  strictures, 
that  is,  behind  the  cricoid  cartilage ;  but  sometimes  takes  place 
lower  down,  near  the  cardiac  extremity  of  the  tube.  The 
symptoms  are  those  of  simple  stricture,  together  with  those 
attendant  on  morbid  formations  of  the  kind  in  question.    The 
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patient  feels  lancinating  pain,  more  or  less  constant  and  severe, 
in  the  part  afPected.  A  tumour  can  often  be  perceived  by  exter- 
nal examination  of  the  throat  There  is  occasionally  a  bloody, 
foul  discharge;  and  the  patient's  countenance  acquires  that 
greenish-yellow  complexion  which  characterises  a  system  labour- 
ing under  malignant  disease.  As  it  is  evidently  impossible  to 
effect  excision  of  the  tumour,  the  disease  must  be  r^rded  as 
truly  incurable ;  and  any  attempts  with  caustic,  or  the  simple 
bougie,  instituted  either  from  misapprehension  of  the  nature  of 
the  case,  or  an  ill-grounded  expectation  of  promoting  absorption 
of  the  morbid  structure,  must  prove  injurious  by  increasing  the 
patienfs  sufTerings,  and  hastening  the  progress  of  the  disease. 
This  kind  of  stricture,  as  well  as  the  one  depending  on  simple 
contraction,  is  simulated  by  malignant  disease  of  the  stomach, 
which  therefore  requires  to  be  carefully  discriminated.  This  is 
best  done  by  passing  a  moderate-sized  bougie. 

Bronchocele. 

By  Bronchocele  is  understood  a  tumour  depending  on  enlarge- 
ment of  the  thyroid  gland.  The  morbid  growth  is  usually  most 
akin  to  the  simple  sarcoma ;  but  sometimes  consists,  partly  or 
entirely,  of  cysts,  and  has  also  been  found  to  present  cerebriform 
characters.  The  swelling  varies  in  size,  from  the  slightest  per- 
ceptible degree  of  fulness,  to  a  magnitude  that  occupies  nearly 
the  whole  space  between  the  chin  and  sternum ;  and  extends 
forwards  as  well  as  laterally  in  large  round  irregular  projections. 
Its  consistence  is  soft  and  elastic,  and  a  section  of  it  exhibits  a 
yellowish  granular  structure.  The  vessels  are  generally  very 
much  enlarged,  in  proportion  to  the  size  of  the  tumour,  whence 
incisions  into  its  substance  during  life  are  attended  with  profuse 
hemorrhage.  Sometimes  the  whole  gland  is  equally  enlarged, 
but  it  generally  exceeds  on  one  side;  and  occasionally  the 
swelling  is  entirely  limited  to  the  right  or  left  lobe— particularly 
the  latter.  In  this  case  the  surgeon  must  be  upon  his  guard 
against  supposing  that  the  disease  is  an  aneurism  of  the  carotid 
artery,  or  an  independent  tumour  admitting  of  excision,  which 
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opinion  he  may  be  led  to  adopt  by  the  seeming  mobility  of  the 
growth,  owing  to  the  flexibility  of  its  substance.  Bronchocele  is 
observed  to  abound  chiefly  in  certain  districts,  which  are  mostly 
of  a  mountainous  kind,  where  it  may  be  associated  with  mental 
imbecility.  The  frequency  of  bronchocele  in  such  regions  has 
not  yet  been  satisfactorily  explained.  It  has  been  attributed  to 
the  use  of  snow-water,  the  violent  exertions  required  by  the  in- 
habitants in  climbing  precipitous  paths,  which,  it  has  been 
alleged,  must  expose  them  to  frequent  venous  congestion,  and  to 
the  prevalence  of  a  damp  atmosphere,  in  the  misty  valleys  and 
ravines,  which  has  been  supposed  likely  to  promote  the  growth 
of  glandular  swellings.  In  the  countries  where  the  disease  is  not 
endemic,  it  is  almost  entirely  confined  to  females,  generally 
commencing  in  youth  or  before  middle  age,  and  affecting  chiefly 
the  labouring  classes. 

The  symptoms  of  bronchocele  are  swelling  in  the  situation  of 
the  thyroid  gland,  which  follows  the  motions  of  the  larynx  during 
deglutition,  and  cannot  be  moved  without  a  corresponding  dis- 
placement of  it.  There  is  seldom  much  obstruction  either  of 
breathing  or  swallowing,  owing  to  the  resistance  which  is  made 
by  the  cartilaginous  structure  of  the  air-passages,  and  the 
protection  from  pressure  which  the  trachea  affords  to  the  oeso- 
phagus. Headache,  however,  not  unfrequently  results  from  the 
obstruction  which  the  blood  meets  with  in  returning  from  the 
head  through  the  jugular  veins ;  and  the  patient  occasionally 
complains  of  more  or  less  uneasiness  in  the  tumour  itself.  But, 
for  the  most  part,  the  principal  inconvenience  sustained  depends 
simply  upon  the  bulk  and  weight  of  the  enlargement ;  and  after 
attaining  a  certain  size,  it  usually  ceases  to  increasa 

The  deep  situation,  muscular  coverings,  firm  connections, 
and  large  blood-vessels  of  bronchocele  forbid  excision ;  and  the 
attempts  which  have  been  made  with  this  view  afford  a  sufficient 
warning  against  their  repetition,  by  the  fatal  issue  that  has 
almost  invariably,  and  often  immediately,  followed  them.  The 
ligature  of  the  superior  thyroid  arteries,  which,  though  previously 
proposed  by  others,  was  first  executed  by  Sir  W.  Blizard,  does 
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not  seem  deserving  of  adoption*    The  operation  has  been  some- 
times found  extremely  difficult,  owing  to  the  displacement  and 
overlapping  of  the  vessels  by  the  tumour — ^it  has  even  proved 
fatal,  by  giving  rise  to  extensive  ulceration — it  has  rarely  or 
never  effected  an  entire  removal  of  the  swelling — and  has 
generally  induced  only  a  very  partial  absorption.    The  plan  of 
passing  a  seton  through  the  tumour,  in  order  to  excite  suppura- 
tiouy  and  a  consequent  diminution  of  bulk,  which  was  brought 
into  notice  by  Quadri  of  Naples  (1818),  but  had  been  proposed 
and  even  practised  previously,  is  easily  executed,  and  seldom 
leads  to  any  serious  bad  consequences.    Fatal  cases,  however, 
have  been  observed  by  CheUus  and  others,  in  consequence  of 
the  centre  of  the  tumour  entering  into  a  profuse  suppuration, 
while  the  rigidity  of  the  parietes  prevented  their  contraction,  so 
as  to  diminish  the  size  of  the  cavity;  and  the  good  effects  of  the 
practice  have  been  at  best  but  of  partial  extent    Except,  there- 
fore, in  cases  where  circumstances  render  it  veiy  desirable  to 
reduce  the  size  of  the  swelling,  there  seems  to  be  little  encourage- 
ment to  employ  the  seton.    If  it  is  thought  proper  to  do  so,  a 
skein  of  sUk  or  cotton  should  be  conveyed  through  the  anterior 
part  of  the  tumour  where  there  is  no  danger  of  wounding  the 
large  arteries ;  compresses  if  necessary  are  then  to  be  applied 
over  the  orifices,  and  fomentations  with  poultices  must  be  em- 
ployed afterwards,  if  required  by  the  occurrence  of  inflammatory 
consequencea    When  suppuration  commences,  the  seton  may  be 
changed,  and  when  the  tumour  ceases  to  diminish,  it  may  be 
withdrawn  altogether.    Incisions  into  the  tumour,  and  the  appU- 
cation  of  caustic  to  it,  which  act  on  the  same  principle  as  the 
seton,  are  less  eligible  means,  inasmuch  as  they  are  more  severe 
in  their  administration,  and  not  so  efficient     Mr.  liston  em- 
ployed the  ligature  with    success,  previously  dissecting  the 
integuments  of  the  projecting  part  of  the  tumour,  and  then 
transfixing  its  base ;  and  I  once  adopted  this  method  in  the  case 
of  a  lady  who  had  a  lobe  of  the  thyroid  enlarged  into  a  round 
tumour  with  such    a  narrow  neck  as  to  appear  altogether 
insulated. 
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With  the  exception  of  those  cases  where  some  energetic 
interference  is  peremptorily  required,  which  are  fortunately  rare, 
the  best  treatment  for  bronchocele  is  to  blister  the  surface,  and 
apply  ointments,  containing  iodine  alone,  or  in  combination  with 
mercury.  Ever  since  Dr.  Coindet  of  Geneva  introduced  the  use 
of  this  medicine  to  promote  absorption  (1820),  it  has  been  very 
generally  employed  both  internally  and  externally  for  this 
purpose,  while  the  internal  use  of  burnt  sponge,  which  was 
formerly  considered  the  grand  specific  for  bronchocele,  has  gone 
into  disuse  since  iodine  came  to  be  regarded  as  its  active  prin- 
ciple in  exciting  the  action  of  the  absorbents.  But  for  my  own 
part  I  regard  the  blisters  as  productive  of  nearly  if  not  all  the 
benefit;  and  therefore  use  them  without  any  other  means  or 
treatment.  When  the  case  ceases  to  improve,  or  is  obstinate 
from  the  commencement,  the  patient  should  be  dissuaded  from 
subjecting  himself  to  any  more  severe  expedients  unless  his 
existence  should  be  threatened  or  rendered  seriously  uncom- 
fortable by  the  presence  of  the  swelling.  The  headache,  which 
occasionally  proves  a  distressing  attendant  of  the  disease,  is 
sometimes  much  alleviated  by  the  application  of  a  few  leeches 
to  the  t<3mples  from  time  to  time. 

When  the  enlargement  is  found  to  depend  on  the  presence  of 
a  cyst  it  should  be  punctured,  and  injected  with  tincture  of 
iodine,  as  in  the  case  of  hydrocele. 
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CHAPTER  XVL 
THORAX. 

yfcwndi  of  (he  Thorax, 

SxTPRBFioiAL  wouiids  of  the  thorax  whlt;h  do  not  penetrate  the 
cavity  require  merely  ordinary  treatment  Muscular  bruises  occur 
very  frequently^  and  often  occasion  so  much  uneasiness  in  respi- 
ration as  to  simulate  inflammation^  and  induce  the  practitioner 
to  employ  copious  and  repeated  depletion,  which  can  do  no  good, 
and  may  prove  veiy  hurtful  by  inducing  the  symptoms  of  exces- 
sive reaction.  The  state  of  the  pulse  in  such  cases,  if  attended 
to,  will  prevent  this  injudicious  practice,  instead  of  which  the 
injured  muscles  should  be  restrained  from  motion  by  encircling 
the  chest  with  a  broad  bandage. 

Penetrating  wounds  are  attended  with  various  important 
effects,  the  mode  of  production  and  treatment  of  which  should 
be  familiar  to  the  practitioner,  who  on  such  occasions  is  called 
upon  to  act  without  delay  on  the  knowledge  he  happens  to 
posses& 

If  air  be  admitted  through  the  aperture,  as  it  must  almost 
necessarily  be  to  a  more  or  less  extent,  the  lung  of  the  side 
affected,  unless  adherent  to  the  paiietes  of  the  cavity,  contracts 
itself,  owing  to  the  elasticity  of  the  pulmonary  tissue,  which  is 
thus  placed  in  equilibrio  as  to  the  pressure  of  the  atmosphere. 
If  only  a  small  quantity  of  air  has  been  allowed  to  enter  before 
the  wound  is  closed,  the  contraction  of  the  lung  will  be  pro- 
portionally inconsiderable.  But  if  the  wound  remains  open 
until  the  contractile  tendency  of  the  lung  exerts  its  full  effect^ 
respiration,  so  far  as  that  half  of  the  pulmonaiy  apparatus  is  con- 
cerned, will  be  completely  suspended.    The  patient  then  feels 
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great  oppression  in  the  chest ;  his  cheeks  become  purple,  owing 
to  the  imperfect  oxygenation  of  the  blood ;  his  extremities  are 
cold ;  his  pulse  frequent,  small,  and  irregular ;  and  if  proper 
measures  are  not  employed  for  his  relief,  death  may  ensue  from 
congestion  of  the  sound  lung,  or  from  the  inflammation  which 
results  from  this  state.  In  cases  of  recovery,  the  wound  of  the 
tlioracic  parietes  heals,  and  then  the  air  which  had  been  admitted 
into  the  cavity  of  the  pleura  is  absorbed,  so  that  the  lung  is 
forced  to  expand,  and  performs  its  function  as  before  the  injury. 

In  conducting  the  treatment  of  a  simple  penetrating  wound, 
it  should  be  recollected  that  the  danger  consequent  upon  the 
injury  proceeds  from  inflammation  of  the  pleura,  caused  by  the 
wound,  or  by  oppression  of  the  sound  lung.  The  practice  thus 
suggested  consists  in  protecting  the  patient  from  all  sources  of 
bodily  and  mental  agitation,  and  diminishing  the  quantity  of 
blood  in  the  system  so  as  to  lighten  the  labour  of  the  weakened 
organ.  With  these  views,  the  thorax  should  be  surroimded  with 
a  broad  bandage, — the  horizontal  posture,  and  strict  antiphlo- 
gistic regimen,  should  be  enjoined, — and  blood  should  be  taken 
from  the  ann  in  quantity  proportioned  to  the  strength  of  the 
patient,  but  so  largely  as  to  relieve,  if  not  remove  altogether,  the 
sense  of  oppression  which  is  felt  about  the  breast,  after  which 
antimonials  and  opiates  must  be  diligently  employed  to  moderate 
the  force  of  the  circulation,  supersede  the  necessity  of  further 
depletion,  and  lessen  the  risk  of  excessive  reaction  from  what 
has  been  already  employed. 

When  a  wound  of  the  thorax  not  only  penetrates  the  cavity, 
but  also  extends  into  the  substance  of  the  lung,  the  consequences 
are  still  more  important,  since,  in  addition  to  those  that  occur  in 
the  former  case,  there  are  the  dangers  which  attend  hemorrhage 
into  the  cavity  of  the  pleura,  and  into  the  bronchial  tubes  of  the 
sound  lung.  The  injury  is  generally  recognised  by  bloody  expec- 
toration, and  a  discharge  of  blood  or  bloody  froth  from  the 
wound.  But  it  must  be  recollected,  that,  though  neither  of  these 
indications  be  observable,  a  wound  of  the  lung  may  exist,  and  even 
be  productive  of  a  copious  bleeding  into  the  cavity  of  the  chest. 
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The  same  objects  of  treatment  exist  here  as  in  the  case  of  a 
simple  penetrating  wound,  but  should  lead  to  a  practice  still 
more  decided  and  careful^  as  the  danger  must  always  be  regarded 
as  more  serioua  The  circumstance  of  internal  hemorrhage  de- 
mands additional  consideration,  and  has  afforded  fruitful  subject 
of  discussion  in  respect  to  the  mode  of  preventing  and  remedying 
it,  and  also  as  to  the  diagnostic  marks  of  its  presenca  Some 
recommend  the  external  wound  to  be  closed  immediately,  in 
order  to  retain  the  blood,  and  limit  the  extent  of  its  efiusion  by 
effecting  pressure  on  the  breach  of  the  lung.  It  is  true  that  the 
fluid  thus  accumulated  may  be  removed  by  subsequent  absorp- 
tion, without  causing  any  trouble  to  the  patient;  but  experience 
has  ascertained,  that,  instead  of  this  salutary  process,  the  irrita- 
tion of  its  presence  is  more  apt  to  excite  a  fatal  inflammation, 
and  there  seems  little  inducement  to  incur  this  risk  when  the 
alleged  advantage  of  the  practice  is  fairly  weighed  When  the 
lung  is  wounded  it  must  suffer  a  complete  contraction,  since  the 
air,  though  not  allowed  to  enter  by  the  external  wound  in  suffi- 
cient quantity  to  occupy  the  space  required  for  its  entire  collapse, 
will  find  a  ready  entrance  from  the  branches  of  the  trachea  which 
are  wounded ;  and  the  external  surface  of  the  lung  being  thus 
maintained  permanently  in  equilibrio  with  the  internal  one  as 
to  the  pressure  of  the  atmosphere,  the  elasticity  of  the  organ  will 
meet  with  no  obstacle  to  the  exercise  of  its  contractile  tendency. 
The  cavity  for  the  reception  of  the  blood  must  therefore  be  very 
capacious ;  and  when  the  yielding  nature  of  its  parietes  towards 
the  diaphragm  and  the  other  side  of  the  chest  is  taken  into 
account,  it  seems  difficult  to  conceive  the  possibility  of  making 
effectual  pressure  on  the  cut  surface  of  the  lung  by  retaining 
the  fluid. 

For  these  reasons,  it  appears  to  be  the  more  prudent  practice 
to  afford  free  exit  to  the  blood,  by  keeping  the  original  wound 
open,  or  making  a  new  one  in  a  more  convenient  situation,  while 
by  bleeding  from  the  arm,  and  the  other  means  that  promote  the 
cessation  of  hemorrhage  by  inducing  coagulation  in  the  wounded 
vessels,  the  further  flow  of  blood  from  the  lung  is  restrained 
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If  the  wound  of  the  parietes  is  small,  or  near  the  upper  part 
of  the  chest,  internal  hemorrhage  may  take  place  to  a  great 
extent  without  any  external  indication  of  its  existence,  especially 
if,  as  sometimes,  but  very  rarely,  happens,  it  should  proceed  from 
one  of  the  intercostal  arteries.  Various  symptoms  of  blood 
accumulating  in  the  chest  have  been  observed  and  carefully 
described  as  affording  the  means  of  recognising  it.  Of  these  the 
most  important  are,  coldness  of  the  extremities — clammy  per- 
spiration of  the  face — a  purple  colour  of  the  cheek  on  the  side 
affected — ^inability  of  lying  on  the  sound  side  of  the  body,  which 
is  probably  the  cause  of  the  preceding  symptom — extreme 
oppression  of  breathing — a  small  fluttering  pulse — suppression 
of  urine — and  a  want  of  the  usual  resonance  when  the  affected 
side  of  the  chest  is  subjected  to  percussion.  As  all  these  signs, 
and  also  those  more  questionable  ones  which  have  not  been 
thought  deserving  of  mention,  whether  taken  together  or  sepa- 
rately, must  be  regarded  as  insufficient  to  yield  positive  proof  on 
the  subject,  it  is  prudent  in  doubtful  cases  to  open  the  wound  in 
order  to  ascertain  the  truth. 

In  consequence  of  wounds  and  fractures  of  the  thorax,  air  is 
frequently  injected  into  the  cellular  substance  under  the  integu- 
ments of  the  chest,  constituting  what  is  called  Emphysema,  and 
in  other  cases  it  is  accumulated  within  the  pleura  so  as  to  distend 
the  membrane,  and  compress  the  sound  lung  with  distressing  or 
even  fatal  effect.  It  is  highly  important  to  be  acquainted  with 
the  circumstances  on  which  these  events  depend,  and  the  mode 
of  preventing  or  remedying  them. 

For  the  production  of  emphysema,  it  is  requisite  that  there 
should  be  an  aperture  in  the  pleura  costalis,  to  admit  the  air  into 
the  cellular  substance,  and  the  power  which  forces  it  to  enter  is 
always  the  contraction  of  the  parietes  of  the  thorax  ;  but  there 
are  two  sources  from  which  the  air  thus  impelled  may  be  derived 
One  of  these  is  a  simple  penetrating  wound  of  the  thoracic  parietes, 
80  narrow,  or  so  shaped  and  situated,  as  to  allow  the  air  to  enter 
the  chest  during  inspiration,  but  oppose  iti^  free  exit  during  ex- 
piration, permitting  it  to  pass  no  further  than  through  the  pleura. 
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The  second  is  a  wound  of  the  lungs  and  pUufra  eostcUis,  existing 
without  any  outlet  through  the  parietes  of  the  chest,  which  may 
be  caused  by  the  spicular  extremity  of  a  fractured  rib,  or  may 
result  from  the  healing  of  the  skin  while  the  breach  in  the  lung 
and  pleura  remains  open,  in  a  case  where  both  the  parietes  and 
lung  have  been  wounded.  When  the  air  enters  the  cellular 
substance,  it  diffuses  itself  more  or  less  extensively,  and  occsr 
sions  a  flat  undefined  swelling  of  the  integuments,  which  is 
recognised  by  a  crepitating  or  crackling  sensation,  that  is  felt  on 
pressing  it,  and  by  the  quick  disappearance  of  dimples  thus 
occasioned  in  its  surface.  The  integuments  of  the  whole  body, 
except  where  the  subjacent  connections  of  the  skin  are  very  firm, 
as  the  palms  of  the  hands  and  soles  of  the  feet,  may  be  distended 
in  this  way;  but  universal  emphysema  is  an  extremely  rare 
occurrence,  its  extent  being  usually  limited  to  the  side  of  the 
chest  which  has  been  injured.  The  treatment  is  simple  and 
obvious,  consisting  in  the  application  of  a  compress  over  the 
wounded  part,  to  oppose  the  further  issue  of  air  from  the  cavity 
of  the  pleura,  and,  if  necessary,  in  making  punctures  at  different 
places,  to  discharge  that  which  is  contained  in  the  cellular  sub- 
stance ;  but  this  shoidd  not  be  done  unless  the  swelling  is  so 
great  as  to  be  productive  of  much  inconvenience,  since,  if  left  to 
itself,  it  will  soon  be  removed  by  absorption. 

Accumulation  and  confinement  of  air  in  the  cavity  of  the 
pleura,  or  pneumoffu^rax,  as  it  is  called,  though  less  obvious  to 
sight  than  emphysema,  is  a  more  distressing  and  dangerous 
occurrenca  It  gradually  distends  the  membrane  in  which  it  is 
enclosed, — ^presses  upon  the  pericardium  and  sound  lung, — and 
may  at  length  occupy  so  much  of  the  thoracic  cavity  as  not  to 
leave  sufficient  space  for  the  lung  of  the  sound  side  to  perform 
its  function.  In  this  case,  as  has  been  already  remarked,  the  air 
may  either  enter  by  an  external  wound,  which  is  of  such  a 
valvular  kind  as  to  allow  of  its  getting  in  when  the  chest  is 
expanded  during  inspiration,  but  prevents  its  exit  when  the 
parietes  of  the  cavity  are  drawn  together  during  expiration ;  or 
may  pass  into  the  pleura  by  a  wound  of  the  lung  which  exists 
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without  an  external  one, — the  wound  of  the  lung  itseK  having 
necessarily  a  valvular  effect,  as  the  soft  substance  of  the  pulmo- 
nary tissue,  though  opposing  no  resistance  to  the  escape  of  air 
from  the  small  bronchial  tubes,  will  prevent  its  return  into  them 
by  collapsing  round  their  cut  orifices,  when  subjected  to  pressure 
during  expiratioa  In  either  of  these  circumstances,  every 
inspiration  will  tend. to  enlarge  the  quantity  of  air  contained  in 
the  pleura,  while  the  succeeding  expiration  has  little  or  no  effect 
in  reducing  it  The  patient  consequently  feels  great  and  in- 
creasing difficulty  of  breathing.  The  inspirations  are  ^hort, 
almost  instantaneous,  and  effected  with  a  sort  of  catch.  The 
expirations  are  laborious  and  ineffectual ;  and  there  is  a  distress- 
ing sensation  of  tightness  across  the  breast ;  the  pulse  is  small 
and  in^egular;  the  countenance  is  livid;  and  unless  relief  be 
afforded,  death  ensues.  The  symptoms  of  this  condition  bear 
considerable  resemblance  to  those  of  hemorrhage  into  the  pleura, 
— but  the  resonance  of  the  chest,  which  is  absent  in  the  latter 
case,  and  more  than  usually  distinct  in  pneumothorax,  dis- 
tinguishes the  one  from  the  other. 

If  emphysema  is  present  along  with  pneumothorax,  scari- 
fications should  be  made  for  the  discharge  of  the  air  contained 
in  the  cellular  substance,  which  also  afford  exit  to  that  accumu- 
lated in  the  chest ;  but  if  this  proves  insufficient,  or  if  there  is 
not  any  emphysema,  an  opening  should  be  made  without  delay 
through  the  parietes  of  the  thorax.  Paracentesis  thoracis,  for  this 
purpose,  was  first  proposed  by  Mr.  Hewson. 

Paracentesis  Thoracis. 

Paracentesis,  or  puncture  of  the  thorax,  is  performed  to 
evacuate  air,  blood,  pus,  or  serum,  accumulated  to  an  injurious 
extent  within  the  cavity  of  the  pleura.  It  might  appear  at  first 
sight  that  almost  any  part  of  the  parietes  could  be  chosen  for 
this  purpose, — ^but  the  following  considerations  limit  the  proper 
bounds  of  the  operation  to  a  more  narrow  space.  An  opening 
higher  up  than  the  fifth  or  sixth  rib  would  not  afford  a  con- 
venient outlet  for  the  fluid  which  requii'es  to  be  discharged, — 
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and  it  could  not  be  made  lower  than  the  ninth  or  tenth  without 
incurring  the  danger  of  injuring  the  diaphragm.  The  intercostal 
spaces  not  thus  interdicted  are  thickly  covered  with  muscles  for 
a  third  part  of  their  extent  at  least,  from  both  the  sternal  and 
vertebral  extremities ;  and  at  these  parts  the  intercostal  arteries 
are  more  exposed  to  danger  than  in  that  which  lies  between  the 
angles  and  the  cartilages  of  the  ribs.  The  principal  vessel  of 
each  intercostal  space  runs  along  the  lower  edge  of  the  superior 
rib,  overlapped  and  protected  by  the  shaip  descending  ridge  of 
its  external  margin, — ^but  a  branch  of  the  artery  proceeds  along 
the  upper  border  x)f  the  lower  rib, — and  the  safest  place,  conse- 
quently, for  cutting  through  the  parietes  is  equidistant  between 
the  two  ribs  that  circumscribe  the  space  selected  for  the  opera- 
tion. It  appears,  on  the  whole,  therefore,  that  the  best  situation 
for  operating  is  between  the  fifth  and  eighth  ribs  on  the  right 
side,  and  the  sixth  and  ninth  on  the  left,  where  the  presence  of 
the  pericardium  renders  it  prudent  to  cut  lower,  at  an  equal 
distance  from  the  sternum  and  spine,  and  in  the  middle  of  the 
space  between  the  two  ribs. 

The  patient  should  be  laid  on  a  sofa,  or  brought  to  the 
edge  of  his  bed,  and  be  made  to  bend  his  body  so  as  to  ren- 
der the  affected  side  of  the  chest  as  convex  as  possible.  The 
surgeon  then  introduces  a  small  trocar,  without  any  prelimi- 
nary incision  of  the  integuments,  and  withdraws  the  canula 
when  the  fluid  has  escaped 

• 

Diseases  of  the  Mamma, 

The  Mamma  is  liable  to  so  many  diseases  that  it  is  necessary 
to  make  a  classification  of  them.  They  may  be  divided  into — 
1.  Those  in  which  there  is  merely  derangement  of  its  nutritive 
or  sensitive  action,  causing  simple  enlargement^  induration,  and 
pain  ;  2.  Those  in  which  there  is  a  collection  of  purulent  fluid ; 
3.  Those  in  which  there  is  a  morbid  growth  limited  to  the  part 
in  which  it  originates  ;  and,  4  Those  in  which  the  growth  is  of 
a  malignant  kind — that  is,  tends  to  spread,  ulcerate,  or  fungate, 
and  affect  the  patient's  constitution. 
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The  first  of  these  divisions  comprehends  the  painful  indura- 
tions which  occur  at  the  time  of  puberty,  and  in  the  early  months 
of  pregnancy — also  a  more  chronic  condition  of  the  same  kind, 
not  unfrequently  met  with  in  middle-aged  women — and  lastly,  a 
painful  state  which  is  named  the  Irritable  Breast  The  second 
division  includes  the  Acute  or  Milk  Abscess,  as  it  is  usually 
called,  and  the  Chronic  Abscess.  The  third  division  embraces 
Simple  Sarcomatous,  Fibrous,  and  Cystic  Tumours ;  and  the 
fourth,  those  of  the  Carcinomatous,  and  Medullary  or  Cerebri- 
form  kinds. 

In  both  sexes  about  the  time  of  puberty  the  breasts  frequently 
become  enlarged,  hard,  and  painful,  but  soon  return  to  their 
ordinary  condition,  and  seldom  require  any  treatment  further 
than  the  application  of  fomentations  or  some  soothing  lotion. 
This  state  of  excitement^  which  attends  the  development  of  the 
sexual  organs,  is  apt  to  occasion  alarm,  from  being  supposed  to 
denote  malignant  action  of  the  part,  and,  there  is  reason  to  fear, 
has  even  led  to  excision  of  the  gland.  The  same  observations 
will  apply  to  the  painful  and  slightly  swollen  state  of  the  breast 
which  is  observed  at  the  commencement  of  pregnancy. 

Induration  of  the  breast  at  a  more  advanced  age  is  a  very 
common  effect  either  of  slight  direct  irritations,  as  blows  or 
bruises,  or  of  the  indirect  irritation  which  proceeds  from  suppres- 
sion or  derangement  of  the  natural  secretions.  Women  about  the 
middle  period  of  life,  particularly  those  who  are  not  married,  or 
who  have  no  children,  are  most  liable  to  this  complaint  It 
generally  affects  both  breasts,  but  is  sometimes  limited  to  a  lobe 
of  one.  The  induration  is  not  well  defined.  It  does  not  feel 
very  hard  or  heavy,  and,  if  attended  with  pain,  the  patient  de- 
scribes her  uneasiness  as  a  sort  of  burning  sensation,  which  is 
not  always  equally  severe,  but  varies  much  in  this  respect, 
according  to  the  state  of  mind  and  body.  The  patient's  appear- 
ance and  time  of  life,  the  history  of  the  tumour,  its  consistence, 
and  the  readiness  with  which  it  generally  yields  to  proper  treat- 
ment, distinguish  this  from  more  serious  affections  of  the  mamma. 
When  the  breast  is  particularly  painful,  leeches  and  warm 
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fomentatioiiB  may  be  used  with  advantage,  or  a  lithaige  plaster 
may  be  applied  over  it ;  but  local  treatment  is  to  be  regarded  as 
of  secondaiy  importance,  since  the  disease  almost  always  depends 
upon  the  state  of  the  g^ieral  health,  and  is  to  be  remedied  by  its 
improvement  With  this  view,  any  derangement  of  the  intestinal 
or  menstraal  secretions,  which  is  ascertained  to  exist,  must  be,  if 
possible,  rectified  without  delay ;  and  then  a  g^itle  course  of 
alterative  medicine,  especially  the  saline  lascatives,  used  daily, 
with  due  attention  to  the  mental  condition  of  the  patient^  ought 
to  be  carefully  employed. 

The  mamma  sometimes  becomes  the  seat  of  uneasy  sensa- 
tions so  distressing  and  unceasing  as  fully  to  warrant  the  appro- 
priation of  a  particular  title  to  express  them.  The  Irritable 
breast  is  generally  met  'with  in  middle-aged  women,  of  nervous 
disposition,  who  have  been  much  exposed  to  grief,  disappoint- 
ment, or  anxiety.  It  is  recognised  by  the  extreme  suffering  of 
the  patient^  who  represents  the  pain  as  equally  intolerable  and 
indescribable.  It  never  leaves  her  entirely,  but  has  remissions 
of  partial  relief  and  exacerbations  in  which  the  agony  is  extreme. 
These  paroxysms  are  induced  by  eveiything  that  directly  or  in- 
directly occasions  excitement  Pressure,  as  that  applied  in 
examining  the  breast,  agitation  of  mind,  and  derangement  of  the 
secretions,  are  the  most  certain  means  of  producing  this  effect 
When  the  patient  submits  to  an  examination  of  the  painful  part, 
it  is  felt  to  be  a  little  fuller  and  denser  than  usual ;  sometimes 
eiigaguig  the  whole  gland,  and  at  others  being  confined  to  a  single 
lobe,  or  a  still  smaller  portion.  In  cases  where  the  symptoms 
are  mild,  great  or  even  complete  relief  is  sometimes  obtained 
from  fomentations  and  other  soothing  local  applications,  together 
with  the  internal  medicines  requisite  for  restoring  to  a  healthy 
state  the  secretions  that  may  be  deranged.  If  these  means  prove 
unavailing,  and  the  patient  suffers  such  distress  that  she  insists 
upon  the  seat  of  the  pain  being  removed,  this  wish  must  some- 
times be  complied  with  in  order  to  allay  the  iq[)prehension  of 
malignant  disease,  which  greatly  aggravates  the  complaint  by 
agitating  the  mind.    The  gland,  when  cut  into,  displays  a  some- 


314  PltlNCIPLES  OF  SURGERY. 

what  whiter  and  denser  structui*e  than  usual,  and  frequently 
also  cysts  of  various  size  containing  a  limpid  fluid.  The  opera- 
tion is  usually  followed  by  an  interval  of  complete  relief,  and 
sometimes  by  a  permanent  cure,  but  the  cicatrix  or  neighbouring 
parts  are  apt  to  become  the  seat  of  sensations  similar  to,  though 
seldom  so  severe  as,  those  previously  experienced,  and  for  which 
the  same  soothing  means  ought  to  be  employed. 

The  milk  abscess  is  a  collection  of  purulent  matter  formed  in 
the  mamma  during  lactation.  I^  while  the  gland  is  in  this 
active  state,  constitutional  disturbance  should  be  excited  by  ex- 
posure to  cold,  errors  of  diet,  or  any  other  circumstances,  the 
fever  thus  induced  is  very  apt  to  be  attended  with  or  followed  by 
inflammation  of  the  previously  excited  organ.  The  patient's  first 
intimation  of  indisposition  is  a  rigor,  accompanied  with  pain  of 
the  back,  and  headache,  which  is  soon  succeeded  by  heat  of  skin, 
quickness  of  pulse,  loading  of  the  tongue,  and  flushing  of  the 
face.  At  the  same  time  the  breast  becomes  red,  tense,  and  pain- 
ful, while  the  short  but  smart  fever,  or  Weed,  as  it  is  vulgarly 
named,  subsides  in  the  course  of  twenty-four  or  forty-eight 
hours.  In  a  few  days,  if  the  inflammation  does  not  terminate  in 
resolution,  the  fluctuation  of  fluid  may  be  felt  in  the  mamma  ; 
and  if  the  process  is  allowed  to  proceed  naturally,  the  matter  is 
evacuated  by  ulceration  or  sloughing  of  the  integuments. 

In  treating  this  aflection  it  is  usual  to  begin  with  the  appli- 
cation of  leeches  ;  but  it  does  not  appear  that  much  advantage 
is  thus  obtained.  Warm  fomentations  externally,  and  saline 
purgatives,  to  promote  the  intestinal  secretions,  with  gentle  anti- 
monial  draughts,  to  produce  a  similar  eflect  on  the  skin,  ought 
to  be  employed  in  the  first  instance,  as  being  the  most  efficient 
means  for  inducing  resolution  of  the  inflammatory  eustioa  If  it 
goes  on  to  suppuration,  poultices  should  be  substituted  for  the 
fomentations,  and  the  patient  must  observe  a  restricted  regimen 
to  moderate  the  flow  of  blood  towards  the  breast  The  cavity  of 
the  abscess  generally  heals  sooner  when  evacuation  of  the  matter 
is  not  hastened  by  using  the  knife,  before  the  suppuration  is  so 
far  completed  that  the  thin  superjacent  integuments  project  or 
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point.  When  the  process  is  thus  far  advanced,  a  free  incision 
should  be  made,  since  it  will  not  then  delay  the  subsequent 
process  of  cure,  but  accelerate  it  by  preventing  extensive  idcera- 
tion,  sloughing,  or  the  formation  of  sinuses.  After  the  matter 
has  been  discharged,  a  poultice  is  useful  for  a  few  days ;  and 
then  simple  dressing,  succeeded  by  some  gently  stimulating 
lotion,  may  be  used  to  dreiss  the  sore  until  it  is  completely 
healed. 

The  chronic  abscess  forms  insidiously  without  any  observable 
sjrmptoms  of  inflammation.  It  occurs  at  all  periods  of  life,  but 
is  met  with  most  frequently  in  middle-aged  women.  The  size  of 
the  swelling  is  generally  about  that  of  an  egg,  its  contents  are 
usually  thin,  and  it  is  for  the  most  part  deeply  seated.  The  in- 
teguments being  free  fix>m  redness  and  tension,  while  the  sub- 
stance of  the  gland,  except  in  the  neighbourhood  of  the  part 
affected,  where  it  is  condensed  and  thickened,  retains  its  natural 
consistence,  the  abscess  is  apt  to  be  mistaken  for  a  soUd  tumour  ; 
and  this  error  is  in  some  cases  confirmed  by  swelling  of  the 
axillary  glands,  which,  taking  place  in  consequence  of  the  irrita- 
tion caused  by  the  collection  of  fluid  in  the  mamma,  or  perhaps 
altogether  independently  of  it,  is  regarded  as  evidence  of  malig- 
nant action  propagated  along  the  absorbents.  The  equality  of 
the  surface  of  the  tumour  when  examined  through  the  parts 
lying  over  it,  the  absence  of  pain  when  this  is  done,  and  the 
feeling  of  fluctuation  that  may  then  be  more  or  less  distinctly 
perceived,  afford  in  general  sufficient  grounds  for  an  accurate 
diagnosis  ;  and  should  there  remain  any  doubt  as  to  the  nature 
of  the  swelling,  it  may  be  readily  resolved  by  making  a  puncture, 
which  will  evacuate  the  fluid  if  there  is  any,  and  will  do  no  harm 
if  there  is  not,  since  in  that  case  excision  ought  to  be  performed 
without  delay.  A  free  opening  shoidd  be  afforded  to  the  matter, 
and  the  sides  oi  the  incision  must  be  carefully  kept  separate  to 
prevent  their  union,  which  is  very  apt  to  happen  owing  to  the 
thickness  of  the  parts.  This  operation  is  sometimes  followed  by 
considerable  inflammation  and  constitutional  disturbance,  during 
the  continuance  of  which,  fomentations,  with  poultices  and  suit- 
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able  remedies  of  a  general  kind^  are  to  be  employed  according 
to  circumstances.  If  necessary,  more  free  dilatation,  and 
stimidating  washes,  with  an  alterative  course  of  medicine  and 
diet  to  improve  the  patient's  health,  may  afterwards  be  had 
recourse  to. 

As  a  consequence  both  of  this  and  the  former  kind  of  abscess 
having  been  improperly  treated,  there  frequently  remain  sinuses 
of  great  extent,  seated  very  deep  between  the  mamma  and  pec- 
toral muscle,  and  running  through  the  substance  of  the  gland  in 
various  directions.  A  copious  thin  sero-purulent  discharge  issues 
from  the  orifices,  which  are  generally  numerous,  and  the  whole 
breast  becomes  hard,  and  immovably  attached  through  indura- 
tion and  adhesion  of  the  muscidar,  cellular,  glandular,  and 
cutaneous  tissues.  The  appearances  presented  by  the  disease 
are  then  so  alarming,  to  one  not  acquainted  with  the  nature  of 
the  case,  that  excision  of  the  affected  parts  might  very  readily 
be  thought  of,  and,  there  is  reason  to  believe,  has  even  been 
executed.  Mr.  Hey  of  Leeds  proposed,  8U3  a  substitute  for  re- 
moval, the  free  incision  of  all  the  sinuses,  so  as  to  lay  them 
fairly  open,  however  numerous  and  deep,  even  though  it  should 
be  necessary  in  doing  this  to  divide,  or  even  insulate,  portions 
of  the  gland.  This  severe  practice  is  not  necessary,  since  ex- 
perience has  shewn,  that  merely  enlarging  moderately  with 
the  knife  the  orifices  of  the  more  dependent  sinuses  is  8u£&- 
cient  for  the  purpose.  » 

Simple  Sarcoma. 

Simple  sarcoma^  or  hypertrophy  of  the  mamma,  seldom 
occurs  to  such  an  extent  as  to  constitute  what  may  be  regarded 
as  a  disease,  since  enlargement  of  the  breast  is  generally  owing 
much  more  to  redundance  of  the  adipose  tissue  than  the  size  of 
the  gland.  Occasionally,  however,  the  mamma  does  suffer  a 
morbid  increase,  and  may  attain  such  dimensions  as  to  become 
an  insufferable  load  to  the  patient  Cases  are  recorded  in  which 
tumours  of  this  kind  were  found  after  removal  to  weigh  many 
pounds ;  and  if  the  tumour  continues  to  enlarge,  or  is  the  cause 


THORAX.  317 

of  intolerable  oppression  to  the  patient^  there  can  be  no  doubt 
as  to  the  propriety  of  removing  it 

Ftbrous  Sa/reomtu 

This  tnmour  is  not  like  the  one  last  mentioned,  merely  an 
enlargement  of  the  mammary  substance,  but  a  distinct  new 
f ormation«  It  possesses  a  fibrous  structure  of  variable  density, 
bom  that  of  fibre  cartilage  to  the  consistence  of  a  salivary  gland ; 
its  colour  is  generally  white,  or  grayish-yellow;  its  figure  is 
usually  round,  or  oval,  with  an  irregularly-nodulated  surface  of 
a  glistening  appearance.  When  small,  it  is  extremely  movable; 
and  seems,  upon  examination  through  the  integuments,  as  if  it 
could  be  pushed  about  from  one  part  of  the  breast  to  another. 
As  it  enlarges,  the  gland,  being  subjected  to  pressure,  suffers  a 
progressive  diminution  of  size,  until  at  length  so  little  trace  of 
it  may  be  left  as  even  to  require  a  search  for  its  discovery.  This 
kind  of  tumour  is  generally  met  v^th  in  uimiarried  women 
between  the  ages  of  twenty  and  forty.  It  grows  with  very 
dififerent  d^;rees  of  rapidity,  sometimes  remaining  for  years  no 
larger  than  a  walnut,  and  at  others  in  the  same  period  attaining 
such  a  size  as  to  weigh  several  pounds.  There  is  sddom  much 
pain  referred  to  the  breast  affected,  and  when  it  is  complained 
o(  the  mental  uneasiness,  excited  by  apprehension  of  cancer,  is 
probably  the  principal  cause  of  its  production*  If  the  tumour 
is  small,  it  may  be  cut  out  to  relieve  the  patient's  anxiety ;  and 
if  so  large  as  to  occasion  inconvenience,  its  extirpation  is  more 
decidedly  proper.  In  the  former  case,  it  is  necessary  to  make 
merely  a  simple  incision  through  the  integuments  and  substance 
of  the  mamma,  so  as  to  lay  open  freely  the  capsule  of  condensed 
cellular  membrane  which  surrounds  the  tumour,  and  loosely  ad- 
heres to  it ;  but  in  the  latter,  where  the  morbid  growth,  from  its 
long  standing  and  large  size,  may  have  induced  more  or  less 
absorption  of  the  gland,  and  adhesion  of  it  to  the  adventitious 
structure,  it  is  best  to  remove  the  whole  together.  In  cutting 
tumours  ovi  of  the  mamma  a  troublesome  hemorrhage  may  be 
expected,  from  the  numerous  arterial  branches  which  are  divided ; 
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and,  in  addition  to  a  number  of  ligatures,  it  is  sometimes  neces- 
sary to  stuff  the  cavity  with  lint 

Cystic  Sarcoma. 

It  is  comparatively  rare  to  meet  with  tumours  in  the  mamma 
entirely  composed  of  a  cystic  structure  ;  but  cysts  are  frequently 
found  in  growths  of  a  solid  kind,  particularly  the  one  last  men- 
tioned, and  are  sometimes  so  large  and  numerous  as  to  constitute 
the  principal  feature  of  the  disease.  Such  cystic  formations  occur 
at  all  periods  of  life,  generally  in  women  of  a  healthy  appeai> 
ance  ;  occasion  little  inconvenience,  except  from  their  size ;  and 
tend  to  increase  without  any  limitation.  Their  nature  may 
sometimes  be  recognised  previous  to  removal  by  the  imperfect 
feeling  of  fluctuation  and  bluish  appearance  of  their  contents, 
perceived  through  the  thin  distended  integuments  by  which  they 
are  covered ;  but,  in  general,  the  nature  of  the  structure  is  not 
precisely  ascertained  until  it  is  displayed  by  a  section.  The 
inconvenience  which  results  from  the  bulk  of  the  tumour, 
and  the  risk  of  its  becoming  the  seat  of  malignant  action,  are 
sufficient  grounds  for  recommending  excision  of  the  disease  at 
all  stages  of  its  progress  ;  and  the  operation  may  be  performed 
with  the  same  favourable  prognosis  as  for  the  fibrous  and  simple 
sarcoma.  Simple  serous  cysts,  existing  without  any  complication 
of  morbid  texture,  may  be  easily  remedied  by  evacuating 
their  contents  through  means  of  a  trocar,  and  immediately  after- 
wards applying  a  blister. 

Carcinomatous  Sarcoma, 

There  is  no  other  part  of  the  body  in  which  carcinomatous 
degeneration  occurs  so  frequently  as  in.  the  mamma,  though  a 
lai'ge  proportion  of  the  cases  in  which  it  has  been,  and  still  is, 
too  often  supposed  to  exist,  if  subjected  to  a  more  accurate 
diagnosis,  would  be  referred  to  other  kinds  of  disease,  and  pai> 
ticularly  to  those  that  have  been  already  considered.  Carcinoma 
occurs  in  the  breast  at  all  periods  of  life,  from  the  age  of  twenty 
upwards ;   but  commences  rarely  before  thirty-five,  and  most 
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frequently  between  forty  and  fifty.  It  sometimes  seems  to  be 
called  into  existence  by  the  irritation  of  a  blow  or  bruise,  and  is 
occasionally  preceded  by  simple  induration  of  the  gland;  but 
very  often  a  local  cause  cannot  be  assigned,  or  is  so  loosely  con-* 
nected  with  the  appearance  of  the  disease  as  to  give  no  good 
ground  for  believing  in  its  operation.  The  suppression  of  the 
menstrual  secretion  is  regarded  as  a  great  predisposing,  or  even 
exciting,  cause  of  the  morbid  action,  by  disturbing  the  balance 
of  the  system ;  and  it  has  been  observed,  that  distress  of  mind, 
errors  of  diet,  and  any  other  circumstances  which  derange  the 
secretions,  tend  further  to  promote  the  commencement  and  in- 
crease the  activity  of  the  disease.  I  am  inclined  to  think  that 
the  cessation  of  the  menstrual  discharge  does  not  exert  so  much 
influence  as  is  generally  attributed  to  it^  and  suspect  that  this 
opinion  rests  more  upon  theoretical  grounds,  or  views  of  pro- 
bability, than  actual  experience.  It  is  true  that,  in  women 
suffering  from  cancer  of  the  breast,  the  catamenia  are  seldom 
present ;  but  if  inquiry  be  made  whether  their  disappearance 
or  the  commencement  of  the  disease  was  first  noticed,  the  latter 
will  in  many  cases  prove  to  have  been  the  earlier  of  the  two 
events. 

Carcinoma  of  the  mamma  is  recognised  by  its  inequality  of 
surface,  extreme  hardness,  and  specific  gravity,  which  is  greater 
than  that  of  any  other  tissue,  sound  or  morbid,  except  bone  and 
cartilaga  The  integuments,  when  adherent  to  the  tumour,  are 
puckered,  and  drawn  towards  it  The  nipple  is  flattened, 
hardened,  and  depressed.  The  patient  complains  of  occasional 
lancinating  pain  shooting  through  the  tumour,  and  from  it  in 
various  directions ;  and  she  generally  betrays,  by  her  greenish- 
yellow  complexion,  that  depraved  state  of  health,  which,  whether 
it  be  a  cause  or  consequence,  or  partly  both,  as  is  most  probable, 
usually  attends  such  local  affections.  The  course  of  the  morbid 
process,  if  it  be  allowed  to  proceed,  is  to  engage  the  glands  of  the 
axilla,  which  become  enlarged  and  indurated ;  to  form  ill-K^on- 
ditioned  matter  in  the  substance  of  the  carcinomatous  masses  ; 
to  evacuate  the  contents  of  these  abcesses  by  ulcerative  absorp- 
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tion  of  the  superjacent  parts ;  and  thus  give  rise  to  sores  which 
prove  truly  incurable  cancers.  The  pain  and  discharge  that 
ensue  occasion  more  or  less  exhaustion  of  the  patient,  but  are 
seldom  the  immediate  cause  of  death,  as  she  generally  dies  before 
they  produce  this  effect ;  and  existence  is  often  terminated  in 
such  cases  so  suddenly  and  unexpectedly  as  to  suggest  the 
suspicion  of  a  poisonous  influence  proceeding  from  the  disease. 
The  patient  generally  complains  of  what  she  believes  to  be 
rheumatic  pains,  extending  through  the  whole  body,  but  being 
particularly  severe  in  the  arm  of  the  affected  side,  which  is  often 
oedematous,  numb,  and  powerless ;  and  the  fatal  event  is  usually 
preceded  by  sickness,  loss  of  appetite,  and  extreme  weakness. 
Effusion  into  the  cavities  of  the  chest  is  occasionally  the  cause 
of  deatL  The  skin  sometimes  shews  a  great  tendency  to  assume 
the  diseased  action,  either  being  primarily  affected  with  it,  or, 
while  the  gland  is  undergoing  this  morbid  change,  becoming 
studded  at  various  distances  with  flat  carcinomatous  tubercles. 
The  disease  varies  greatly  in  the  rapidity  of  its  progress,  accord- 
ing to  circumstances,  which  seldom  admit  of  being  satisfactorily 
distinguished,  but  generally  proceeds  more  slowly  in  advanced 
periods  of  life. 

The  appearances  which  are  presented  by  the  section  of  cai^ 
cinomatous  tumours,  though  they  all  agree  in  some  respects, 
differ  considerably  in  others.  There  is  always  more  or  less  of  a 
very  dense,  almost  cartilaginous  structure,  of  a  mixed  brownish- 
gray,  and  bluish-white  colour,  which  exists  either  in  the  form  of 
compact  masses,  with  bands  of  a  similar  substance,  that  radiate 
from  the  centre, — or  in  that  of  capsules,  smooth  and  distinct  ex- 
ternally, but  gradually  softening  towards  the  interior.  Within 
this  texture  there  are,  as  the  disease  advances,  cavities  filled 
with  a  soft  friable  grayish-yeUow  or  brown  substance,  or  thin 
imperfectly-formed  purulent  matter.  Sometimes  the  appearance 
produced  by  the  radiating  fibrous  bands  is  strikingly  marked, 
while  at  others,  though  the  carcinomatous  texture  does  not  form 
a  capsule,  the  confines  of  the  morbid  formation  are  very  distinctly 
circumscribed, — and  there  seems  to  be  a  mixture  of  the  brown 
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and  white  dense  texture  approaching  to  a  granular  consistence, 
and  containing  small  cells  filled  with  semifluid  matter.  The 
distinction  between  this  and  the  more  diffused  form  of  carcinoma 
should  be  carefully  observed,  as  it  affords  some  assistance  in 
deciding  on  the  prognosis  as  to  the  duration  of  recovery  after 
the  tumour  has  been  i-emoveA  When  the  lymphatic  glands 
suffer  carcinomatous  degeneration,  the  morbid  structure  always 
assumes  the  capsular  form,  unless  the  disease  should  be  very  far 
advanced,  and  adhesions  to  the  neighbouring  parts  have  taken 
place.  In  this  case  radiating  bands  may  be  discovered,  but 
hardly  with  the  same  distinctness  that  they  usually  present 
themselves,  when  the  disease  originates  in  the  substance  of  the 
mamma. 

The  cure  of  carcinoma,  whether  in  the  state  of  scirrhus  or 
cancer,  by  external  or  internal  remedies,  being  confessedly  im- 
practicable, it  does  not  seem  necessary  to  mention  the  various 
means  that  have  been  ineffectually  employed  for  this  purpose. 
Leeching,  soothing  fomentations,  and  attention  to  the  general 
health,  alleviate  the  uneasy  sensation  of  scirrhus,  and  delay  its 
progress  towards  ulceration.  Poultices  of  hemlock,  and  Fowler^s 
solution  of  arsenic,  diminish  the  agonising  pain  of  cancer.  Solu- 
tions of  chloride  of  lime  or  soda  destroy  the  fetor  which  proceeds 
from  its  discharge;  and  more  or  less  temporary  amendment 
results  from  the  application  of  various  ointments,  powders,  and 
washes,  which  can  never  be  prescribed  with  any  certainty  of 
benefit,  and  must  be  frequently  changed  to  obtain  even  the 
slight  and  transitory  improvement  that  they  at  best  afford.  The 
usual  method  of  giving  relief  is  to  remove  the  morbid  stnicture 
with  the  knife,  the  depth  and  connections  of  the  affected  parts 
rendering  other  means  of  extirpation,  such  as  caustic  and  the 
ligature,  seldom  admissible.  Few  questions  in  surgery  have 
occasioned  more  discussion  than  that  which  has  been,  and  still 
is,  agitated  in  regard  to  the  propriety  of  operatii^.  It  is  ad- 
mitted that  relapse  frequently  occurs  after  excision  has  been 
performed;  but  much  difference  of  opinion  exists  as  to  the 
chance  of  its  doing  so,  and  the  consequent  advantage  of  the 
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operation.  It  would  appear,  on  the  whole,  that  the  prospect  of 
pennanent  recovery  is  not  so  hopeless  as  it  has  been  represented, 
provided  the  operation  be  performed  only  in  proper  cases  and  in 
an  efficient  manner.  Similar  diseases  are  removed  from  other 
parts  of  the  body,  as  the  lip,  with  almost  invariable  success ;  but 
no  surgeon  thinks  of  cutting  out  a  cancer  of  the  lip  if  there  be 
an  affection  of  the  glands  under  the  chin  ;  and,  in  operating,  he 
carries  his  knife  wide  of  the  morbid  part,  and  leaves  a  perfectly 
sound  surface  for  healing.  In  excision  of  the  mamma,  on  the 
contrary,  a  diseased  state  of  the  axillary  glands  is  often  either 
totally  disregfirded,  or  considered  no  obstacle  to  the  operation, 
provided  they  admit  of  removal ;  and  the  surgeon  frequently 
cuts  close  to,  or  perhaps  at  some  points  through,  the  substance 
of  the  tumour.  It  need  not,  therefore,  excite  any  surprise,  or 
lead  to  distrust  in  the  advantage  of  the  operation,  to  find  that 
the  disease  frequently  returns.  The  affection  of  the  glands 
should  be  regarded  as  an  objection  to  the  operation  not  so  much 
from  presenting  an  obstacle  in  the  way  of  its  complete  perform- 
ance, as  from  affording  evidence  of  a  tendency  in  the  constitu- 
tion of  the  patient  to  take  up  the  diseased  action. 

The  different  cases  of  carcinomatous  disease  may  be  divided 
into — 1.  Those  where  an  operation  is  altogether  improper;  2. 
Those  where  it  may  be  performed,  but  with  a  very  unfavourable 
prognosis ;  and,  3.  Those  where  it  has  a  chance  of  proving  pei> 
manently  successful.  The  first  class  will  include  cases  in  which 
there  are  enlarged  glands,  so  seated  or  connected  that  they  can- 
not be  removed, — or  where  the  skin  is  so  extensively  diseased 
that  all  the  morbid  portion  of  it  cannot  be  taken  away, — or 
lastly,  where  there  is  positive  evidence  of  some  other  part  of 
the  body,  as  the  stomach  or  uterus,  being  similarly  affected, 
or  of  some  other  internal  disease  of  a  serious  nature,  such  as 
dropsical  effusion  of  the  chest  The  second  class  comprehends 
those  cases  in  which  the  glands  are  tainted,  but  within  reach, — 
or  in  which  the  disease  is  in  the  state  of  open  cancer,  or  the 
progress  of  the  morbid  process  rapid, — or  the  patient's  appear- 
ance unhealthy.    And  to  the  third  class  may  be  referred  those 
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in  which  the  disease  has  advanced  slowly, — feels  circiHnscribed, 
— ^is  not  attended  with  enlargement  of  the  glands,  and  exists  in 
a  person  of  tolerably  healthy  appearance.  Should  the  complaint 
have  been  distinctly  the  consequence  of  local  irritation,  or  the 
patient  be  of  an  age  at  which  the  predisposition  is  generally  not 
very  strong,  as  above  sixty,  the  prognosis  will  be  still  more 
favourable.  In  very  advanced  periods  of  life,  as  beyond  seventy, 
the  diseased  action  is  so  slow,  and  the  chance  of  troublesome 
symptoms  consequently  so  small,  that  the  operation  would  in 
general  not  be  warranted.  In  my  own  practice  I  decline  to 
operate  except  in  cases  of  the  third  class  just  mentioned,  and 
have  no  hesitation  in  advising  this  limitation  of  interference 
with  the  knife,  having  seen  much  mischief  and  no  benefit  firom 
operations  where  the  glands  were  affected,  though  only  in  a 
slight  degree. 

When  the  operation  is  to  be  performed,  the  patient  should 
be  laid  in  a  reclining  posture,  properly  supported,  and  turned 
towards  the  light  The  nipple,  as  being  a  part  likely  to  take  up 
the  diseased  action,  if  it  has  not  already  done  so,  and,  for  the 
same  reason,  the  whole  of  the  gland,  should  always  be  taken 
away.  For  this  purpose  two  curved  incisions  are  to  be  made  in 
the  direction  of  the  fibres  of  the  pectoral  muscle,  including  an 
elliptical  portion  of  the  integuments,  together  with  the  nipple ; 
unless  the  particular  circumstances  of  the  case  render  it  more 
convenient  to  cut  in  some  other  way,  so  as  to  remove  the  whole 
of  the  affected  integument  In  calculating  the  direction  and 
extent  of  the  incisions,  the  object  should  be,  in  the  first  place, 
to  include  aU  the  skin  that  is  diseased;  and  in  the  second,  to 
leave  no  more  of  it  than  what  is  sufficient  for  allowing  the  edges 
of  the  wound  to  be  brought  together  without  straining.  The 
surgeon  then  exposes  the  anterior  surface  of  the  tumour  com- 
pletely, first  separating  the  lower  flap,  and  then  the  upper  one, 
while  the  assistant  presses  his  fingers  on  the  orifices  of  the 
divided  arteries.  In  doing  this  he  should  proceed  carefally  and 
deliberately,  so  as  to  cut  wide  of  the  confines  of  the  disease,  and 
keeping  in  mind  that  the  permanency  of  recovery  is  a  more  im- 
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portant  object  than  the  rapidity  of  the  operation.  He  lastly 
turns  up  the  edge  of  the  tumour,  and  detaches  its  remaining 
connections.  The  vessels  that  continue  to  bleed  having  been 
tied,  the  edges  of  the  wound  should  be  stitched  together,  and 
covered  with  compresses  of  lint.  Instead  of  a  bandage  surround- 
ing the  chest,  a  folded  towel  ought  then  to  be  applied. 

Medullary  Sarcoma. 

The  medidlary  sarcomatous  affection  of  the  mamma  occurs 
at  all  periods  of  life  beyond  puberty,  but  most  frequently  about 
middle  age.  The  tumour  is  recognised  by  its  usual  characters 
of  irregularly-nodulated  surface,  and  soft  elastic  consistence, 
either  throughout  its  whole  extent,  or  at  the  most  prominent 
parts,  which  are  generally  red,  either  of  a  dull  or  bright  hue,  and 
exhibit  numerous  small  arborescent  vessels.  The  pain  attending 
the  disease  varies  much  in  different  cases,  being  at  one  time 
very  severe,  at  another  hardly  perceptible.  When  there  is  a 
strong  disposition  to  the  unhealthy  action,  the  complexion  of  the 
patient  is  of  a  greenish-yellow  colour,  and  the  countenance  has 
a  peculiar  anxious  expression.  The  tendency  of  the  morbid 
growth  is  to  enlarge ;  to  contract  adhesions  with  the  integuments 
and  muscles  in  its  neighbourhood ;  to  excite  a  similar  disease  in 
the  axillary  glands ;  to  suppurate,  ulcerate,  and  fuugate ;  and 
occasionally  in  this  last  stage  to  throw  out  blood  from  time  to 
time,  but  more  frequently  a  thin  watery  discharge,  which  is  in 
general  very  copious  and  fetid.  The  substance  of  the  tumour 
often  protrudes  at  the  idcerated  openings  in  large  masses,  which 
seem  nearly  in  a  sloughing  state,  and  are  occasionally  altogether 
detached.  The  bulk  of  the  swelling  is  thus  diminished,  but 
enough  of  the  disease  remains  to  prevent  a  cure  from  being 
accomplished. 

The  diflferent  steps  of  this  process  are  completed,  and  follow 
each  other,  with  various  degrees  of  rapidity.  A  few  months  are 
sometimes  sufl&cient  for  the  whole  progress  from  the  first  to  the 
last  stage,  and,  on  the  other  hand,  years  even  may  elapse  before 
the  disease  proves  fatal. 
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All  external  and  internal  remedies  hWe  been  found  quite 
unavailing  in  the  treatment  of  medullary  sarcoma,  whether  in 
the  mamma  or  elsewhere,  and  the  only  mode  of  affording  the 
patient  relief  is  to  cut  out  the  morbid  structure.  To  this  opera- 
tion the  same  objections  have  been  urged  as  to  that  for  carcinoma, 
and  the  same  considerations  ought  to  guide  the  surgeon  in  de- 
ciding on  the  propriety  of  its  performance.  If  the  whole  of  the 
diseased  parts  cannot  be  taken  away,  no  operation  ought  to  be 
attempted.  If  the  operation  be  performed  when  the  morbid 
process  has  made  a  rapid  advance — ^the  patient's  appearance  is 
unhealthy — ^the  confines  of  the  tumour  are  indistinctly  circum- 
scribed— or  when  ulceration  has  taken  place,  the  prognosis  will 
be  very  unfavourable.  K  the  tumour  is  of  firm  consistence— 
distinctly  limited — ^not  adherent — of  slow  formation — and  the 
patient  has  a  tolerably  healthy  appearance,  the  prospect  of  a 
durable  recovery  will  be  better.  The  appearances  found  on 
dissection  also  afford  important  indications  in  regard  to  the 
result  The  more  soft  and  bloody  the  consistence  of  the  tumour 
iS;  the  more  malignant  may  be  r^;arded  the  morbid  disposition ; 
and  the  more  firm  it  is,  the  more  fibrous  intersecting  bands  it 
contains — ^the  more,  in  short,  it  approaches  the  nature  of  fibrous 
sarcoma^  the  less  fear  may  be  entertained  of  a  relapse. 

Since  the  two  kinds  of  malignant  disease  pass  into  each  other 
by  insensible  degrees,  and,  when  existing  in  their  distinct  forms, 
present  varieties  hardly  less  numerous  than  the  cases  in  which 
they  occur,  any  attempt  to  classify  their  shades  of  difference 
could  obviously  serve  no  purpose  of  practical  utility. 
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CHAPTER   XVII. 
ABDOMEN. 

yfcmnds  of  (he  Abdomen, 

Wounds  of  the  abdominal  parietes  not  penetrating  the  peritoneum 
require  merely  the  ordinary  treatment  that  is  proper  for  injuries 
of  the  class  to  which  they  belong.  When  the  peritoneum  is 
implicated,  the  wound  must  be  regfirded  as  much  more  dangerous, 
since  this  membrane,  like  all  the  others  of  a  serous  kind,  is 
very  apt  to  inflame  when  thus  injured.  There  is  seldom  much 
internal  hemorrhage  in  such  cases,  as  the  pressure  of  the  viscera, 
which  are  contained  in  the  cavity  of  the  abdomen,  opposes  it 

In  treating  simple  penetrating  wounds,  it  is  evidently  proper, 
in  the  first  place,  to  press  back  any  part  of  the  intestines  or 
omentum  that  may  be  protruded  through  the  aperture.  This 
should  be  done  as  gently  and  with  as  little  delay  as  possible. 
Great  care  must  be  taken,  also,  that  the  protrusion  is  not  merely 
returned  under  the  integuments,  without  being  fairly  restored  to 
the  abdominal  cavity,  especially  if  the  wound  be  oblique  and 
narrow,  as  when  inflicted  by  a  pointed  instrument.  In  cases  of 
this  sort,  it  has  happened  that  the  inner  opening  of  the  wound 
so  compressed  the  intestines  or  omentum  permitted  to  remain  in 
it,  under  the  erroneous  impression  that  reduction  had  been  com- 
pletely effected,  as  to  cause  fatal  inflammation.  The  surgeon, 
therefore,  should  follow  the  protruded  parts  with  his  finger,  and 
not  be  satisfied  with  their  replacement  until  he  feels  the  point 
within  the  peritoneum,  enlarging  the  wound  in  it,  if  necessary, 
by  means  of  a  probe-pointed  bistoury.  It  is  more  particularly 
necessary  to  observe  this  precaution  when  any  swelling  remains 
at  the  seat  of  injury,  or  the  protrusion  tends  to  re-appear  after 
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• 

being  pressed  within  the  external  orifice  of  the  wound  I  once 
successfully  reduced  a  mass  of  omentum  of  the  size  of  a  walnut^ 
that  lay  in  an  oblique  wound,  of  which  the  inner  aperture  was 
not  larger  than  a  small  quilL  The  edges  of  the  wound  ought 
then  to  be  stitched  together  with  the  interrupted  suture,  and  the 
patient  must  afterwards  be  diligently  protected  from  all  sources 
of  excitement  A  milk  diet,  and  moderate  depletion,  may  be 
employed  as  preventives  of  inflammation ;  and  should  symptoms 
of  it  actually  appear,  leeching,  together  with  warm  fomentations 
of  the  abdomen,  and  the  internal  administration  of  calomel  with 
opium,  are  to  be  employed  without  loss  of  time,  since  the  safety 
of  the  patient  will  depend  in  a  great  measure  on  the  activity  and 
decision  with  which  these  means  are  used.  During  the  first 
twenty-four  hours,  therefore,  the  sui^eon  should  be  constantly 
on  the  watch  for  increase  in  the  frequency  or  hardness  of  the 
pulse,  anxiety  of  the  countenance^  and  tenderness  of  the  abdomen 
to  pressure.  Should  there  be  no  positive  evidence  of  the  wound 
actually  penetrating  the  peritoneum,  as  from  protrusion  of  the 
viscera,  it  ought  to  be  treated  with  the  same  attention  as  if  there 
were,— since  it  is  much  better  to  run  the  risk  of  being  too  careful, 
than  to  fall  into  the  opposite  error  of  not  being  sufficiently. so. 
And  it  would  be  highly  improper  to  decide  the  question  by 
probing,  as,  in  case  of  the  wound  penetrating,  this  must  neces- 
sarily increase  the  danger  of  inflammation. 

When  the  intestine  is  wounded,  the  injury  must  be  r^arded 
as  still  more  serious,  and  likely  to  be  followed  by  the  worst 
consequences.  The  reason  of  this  wiU  appear  firom  the  fact,  that 
whenever  the  contents  of  the  bowels  are  effused  over  the  surface 
of  the  peritoneum,  death  is  the  invariable,  and,  in  general,  very 
speedy  result  When  this  extravasation  occurs  in  consequence 
of  disease,  the  effect  is  the  same,  imless  the  ulcerative  process, 
that  forms  the  breach  in  the  intestine,  is  preceded  by  or  accom- 
panied with  such  an  effusion  of  lymph  as  to  limit  the  extent  of 
the  mischief  and  confine  the  extravasation  within  the  bounds  of 
an  abscess.  It  is  not  easy  to  understand  how  the  intestinal 
matters  operate  thus  fatally  on  the  system,  when  they  escape 
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into  the  cavity  of  the  abdomen ;  for  the  patient  often  dies  in  a 
few  hours  after  the  discharge  takes  place,  and  long  before  it  cau 
be  supposed  that  inflammation  has  proceeded  to  the  extent 
requisite  for  destroying  life.  The  symptoms  presented  are 
intense  burning  pain  of  the  abdomen, — ^insatiable  thirst, — cold- 
ness of  the  extremities, — collapse  of  the  features, — cold  clammy 
sweat, — small  frequent  pulse, — coflFee-coloured  vomiting;  in 
short,  a  condition  nearly  the  same  as  that  of  sinking  from  morti- 
fication. The  fatal  event  generally  happens  between  the  20th 
and  30th  hours,  and  seldom  sooner  than  the  12th,  or  later  than 
the  48th, 

When  death  does  not  ensue  until  the  later  periods  that  have 
been  mentioned,  there  are  always  traces  of  inflammation  to  be 
perceived  ;  but  when  it  happens  within  a  few  hours  after  the  in- 
jury has  been  sustained,  no  such  appearances  can  be  discovered. 
The  disastrous  efiect  of  penetrating  wounds  is  opposed  by  the 
resistance  which  the  surfaces  of  the  neighbouring  viscera  offer  to 
the  escape  of  the  intestinal  contents,  and  also  by  the  contraction 
of  the  muscular  fibres  of  the  bowel  at  the  injured  part,  which 
tends  to  protrude  the  mucous  membrane  through  the  aperture  so 
as  to  obstruct  it.  If  the  effusion  is  restrained  by  these  means  for 
a  short  time,  it  may  be  prevented  altogether  by  an  adhesive  exu- 
dation of  lymph,  that  soon  seals  up  the  orifice,  and  unites  the 
adjoining  surfaces  together.  It  will  be  most  apt  to  occur  when 
the  intestine  injured  is  distended  by  flidd  contents, — ^when  the 
wound  is  longitudinal  in  respect  to  the  direction  of  the  canal, — 
and  when,  if  transverse,  it  is  so  large  as  to  divide  the  circumfer- 
ence of  the  gut  to  a  considerable  extent  Extravasation  of  the 
contents  of  the  urinary  and  gall-bladders  produces  the  same 
effects  as  that  of  the  intestinal  matters. 

Internal  hemorrhage  may  occur  either  from  an  arteiy  of  the 
abdominal  parietes,  or  from  the  vessels  of  the  viscera.  It  is 
recognised  by  the  usual  indications  of  weakness,  coldness,  and 
sickness,  together  with  a  feeling  of  oppression  in  the  abdomen, 
and,  in  extreme  cases,  a  fluctuation  perceptible  on  examination 
externally.    On  dissection,  the  blood  is  found  either  diffused  in 
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a  thin  stratum  over  the  whole  peritoneal  surface,  or  accumulated 
at  one  part 

In  the  diagnosis  of  wounded  intestine,  probing  of  every  sort 
is  quite  inadmissible.  The  shape  and  size  of  the  weapon  that 
inflicted  the  injury,  together  with  the  direction  and  extent  of  the 
course  which  it  seems  likely  to  have  taken,  will  afford  some 
ground  of  probable  suspicion  ;  vomiting,  or  dejection  of  blood  by 
stool,  will  not  only  prove  that  the  gut  has  been  wounded,  but 
lead  to  a  conjecture  as  to  the  seat  of  injury  ;  and  the  symptoms 
of  intestinal  effusion,  or  the  escape  of  feculent  and  bilious  matters 
&om  the  wound,  will  render  the  case  more  decided.  Should  the 
wounded  intestine  protrude  through  the  integuments,  the  extent 
of  the  injuiy  may,  of  course,  be  determined  by  simple  inspection. 

In  respect  to  the  treatment  of  wounded  intestine,  it  is  evident^ 
that  unless  the  injured  part  presents  itself  to  view,  no  local 
treatment  can  be  employed  to  remedy  the  injury,  and  that  the 
patient's  only  chance  of  recovery  will  depend  upon  the  powers 
of  the  system  effecting  the  process  of  reparation  which  has  been 
described.  The  object  of  the  suigeon  should  be  to  prevent  this 
process  from  being  disturbed,  with  which  view  he  will  be  led  to 
enjoin  absolute  rest,  with  strict  starvation,  and  abstinence  &om 
purgatives.  If  the  injured  part  of  the  gut  is  protruded,  an  im- 
portant question  will  present  itself  in  regard  to  the  management 
of  the  wound,  with  respect  to  which  much  variety  of  opinion  and 
practice  has  existed. 

If  the  wound  is  very  small,  and  especially  if  it  is  seated  in  a 
part  of  the  canal  not  usually  distended  by  its  contents,  the  most 
prudent  course  will  probably  be  to  return  the  gut,  as  if  it  were 
sound,  without  any  more  ceremony.  Shotdd  the  wound  be  some- 
what more  than  a  mere  puncture,  and  allow  its  cut  edges  to  be 
distinguished,  a  suture  ought  to  be  passed  through  them  by 
means  of  a  needle,  and  tied,  after  which  both  ends  may  be  cut 
away  close  to  the  knot,  and  the  gut  returned,  since  it  has  been 
ascertained  by  experiments  on  the  lower  animals,  that  stitches 
inserted  into  the  coats  of  the  intestinal  canal  are  detached  by 
ulcerative  absorption  towards  the  interior  of  the  tube,  and  thus 


330  PRINCIPLES  OF  SURGERY. 

escape  with  the  feculent  discharge.  If  the  wound  is  so  laige  as 
to  require  more  than  one  stitch,  as  many  as  seem  necessary  are 
to  be  introduced  in  the  same  way  at  the  distance  of  a  quarter  of 
an  inch,  or  less,  from  each  other.  If  the  wound  is  lacerated  or 
contused,  the  injured  part  should  be  cut  away  before  the  edges 
are  joined.  And,  finally,  if  the  whole  circumference  of  the  gut 
is  divided,  it  may  be  best  to  insert  only  one  stitch  on  the  side 
next  the  mesentery,  so  as  to  keep  the  two  mouths  of  the  intestine 
together,  and  then  retain  the  aperture  of  the  canal  in  corre- 
spondence with  the  external  wound.  A  preternatural  opening  for 
the  discharge  of  the  bowel  must  thus  in  all  probability  be  formed 
in  the  first  instance ;  but  the  immediate  danger  will  be  dimi- 
nished, while  room  is  afforded  for  subsequent  reparation,  in  the 
way  that  will  hereafter  be  described. 

The  viscera  of  the  abdomen,  with  which  may  be  included  the 
urinary  bladder  in  its  distended  state,  are  liable  to  be  ruptured 
by  external  violence  without  the  infliction  of  a  penetrating 
wound.  The  symptoms  are  those  indicative  of  extravasation  of 
the  intestinal  matters ;  and  the  result  is  certainly  fatal,  almost 
always  within  the  short  period  that  has  been  already  mentioned. 
It  is  important  to  know  that  the  bladder,  when  much  distended 
with  urine,  may  be  ruptured  very  readily,  as  by  falling  on  the 
floor  or  the  comer  of  a  table, — since  death  occurring  in  such  cir- 
cumstances may  give  rise  to  very  serious  questions  in  medical 
jurisprudence.  Urinary  effusion  from  this  source  sometimes 
does  not  prove  fatal  before  the  lapse  of  several  days,  and  in  a 
case  that  came  under  my  own  observation  the  patient  survived 
a  week.  It  is  also  possible  that  the  urine  may  be  effused 
through  a  rent  in  the  fore-part  of  the  bladder  where  it  is  not 
covered  by  the  peritoneum,  so  as  to  escape  into  the  cellular  tex- 
ture of  the  abdominal  parietes,  and  permit  the  patient's  recovery, 
as  happened  in  a  case  which  I  have  placed  upon  record.* 

•  Contributions  to  the  Pathology  and  Practice  of  Surgery,  p.  832. 
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ParacewU»is  Abdominis. 

The  abdomen  is  punctured  for  the  removal  of  dropsical  col- 
lections of  serous  fluid  in  the  cavity  of  the  peritoneum,  and  for 
the  evacuation  of  cysts  developed  in  the  ovary,  which  grow  so 
large  as  to  occasion  distension  of  the  abdomen.  The  circum- 
stances of  these  diseases,  which  denote  the  propriety  of  paracen- 
tesis, need  not  be  considered  here ;  and  it  will  be  sufficient  to 
explain  the  mode  of  performing  the  operation. 

The  instruments  employed  for  this  purpose  consist  of  a  trocar 
and  canula.  The  point  of  the  trocar  may  be  either  in  the  form 
of  a  three-sided  pjnramid,  or  have  a  flattened  heart-shaped  figure 
with  two  cutting  edges.  The  canula  of  the  former  is  round,  that 
of  the  latter  flat ;  the  first  is  generally  employed,  and  ought  to 
be  preferred,  especially  in  cases  of  ovarian  dropsy,  where  the  ' 
fluid  is  often  veiy  thick  and  viscid.  In  introducing  the  three- 
sided  instrument,  it  was  formerly  the  custom  to  make  a  pre- 
liminary incision  through  the  integuments  with  a  scalpel ;  but 
this  is  quite  unnecessary,  and  the  -flat  one  may  of  course  be 
still  more  readily  pushed  through  the  whole  of  the  parietes  at 
once. 

Two  situations  have  been  chiefly  selected  for  the  operation — 
one  in  the  linea  alba,  about  an  inch  below  the  umbilicus ;  the 
other  in  the  lifiea  semilunaris,  at  a  point  between,  and  equidis- 
tant from,  the  umbilicus  and  superior  anterior  spinous  process  of 
the  ilium.  The  former  of  these  ought  certainly  to  be  preferred, 
since  there  is  here  no  danger  whatever  of  wounding  either  the 
vessels  or  viscera, — while,  in  endeavouring  to  puncture  through 
the  linea  semilunarisy  the  surgeon  runs  a  risk  of  injuring  the 
epigastric  artery,  which,  owing  to  the  unequal  resistance  of  the 
anterior  and  lateral  portions  of  the  abdominal  parietes  to  the 
force  of  distension,  alters  its  relation  to  these  points.  If  it 
should  ever  be  desired  to  puncture  in  this  situation,  the  safest 
plan  is  to  introduce  the  instrument  at  the  distance  of  a  hands- 
breadth  from  the  crest  of  the  ilium,  in  the  course  of  a  line  ex- 
tending from  the  spinous  process  to  the  umbilicus. 
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The  patient  should  be  seated  on  a  chair,  or  the  edge  of  his 
bed,  with  the  back  and  legs  properly  supported,  A  flannel  ban- 
dage, nine  inches  broad,  and  long  enough  to  surround  the  abdo- 
men, cross  behind,  and  leave  a  sufficient  hold  for  an  assistant  ou 
each  side,  whose  duty  is  to  maintain  the  pressure  as  it  is  dimi- 
nished by  the  evacuation  of  the  fluid,  is  applied.  The  surgeon 
then  having  made  an  aperture  in  the  bandage,  opposite  the  part 
where  he  wishes  to  puncture,  and  holding  the  handle  of  the 
trocar  in  the  palm  of  his  hand,  while  the  point  of  his  fore-finger 
is  rested  on  the  abdomen  by  the  side  of  the  canula,  pushes  the 
instrument  through  the  thin  distended  parietes,  until  he  feels 
that  the  point  does  not  encounter  any  more  resistance.  He  then 
withdraws  the  trocar,  and  at  the  same  time  insinuates  the  canula 
a  little  farther,  to  prevent  any  chance  of  its  escape  during  the 
flow  of  the  fluid.  When  it  appears  that  the  cavity  has  been 
emptied,  the  canula  may  be  taken  out, — a  piece  of  folded 
lint  is  placed  on  the  wound, — ^the  ends  of  the  bandage,  which 
hitherto  have  been  held  by  the  assistants,  are  brought  round 
and  fastened  over  the  front,  or  opposite  sides  of  the  abdomen, 
— and  the  patient  is  replaced  in  bed. 

Hernia, 

When  the  viscera  of  the  abdomen  are  protruded  through  the 
parietes  of  their  containing  cavity,  while  the  integuments  cover- 
ing the  part  remain  entire,  the  displacement  is  named  a  Hernia, 
It  was  formerly  thought  that  the  peritoneum  was  necessarily 
torn  in  such  cases,  whence  the  disease  was  named  Eupture  ;  but 
it  has  been  fully  ascertained,  that,  except  in  some  few  rare  cases, 
this  membrane  always  remains  entire,  and  being  pushed  before 
the  protruded  viscera,  constitutes  a  pouch  or  Sac,  as  it  is  called, 
for  their  reception.  Hernia  may  take  place  at  almost  any  part 
of  the  abdominal  parietes,  but  does  so  most  frequently  through 
the  apertures  that  naturally  exist  in  them  for  the  transmission  of 
vessels.  These  are  the  inguinal  and  femoral  canals,  and  the 
umbilicus  ;  and  the  hernial  protmsions  which  occupy  them  are 
accordingly  named  Inguinal,  Femoral,  and  Umbilical. 
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Inguinal  Hernia. 

The  vessels  of  the  testicle  in  the  male,  and  the  round  liga- 
ment in  the  female,  proceed  through  the  parietes  of  the  abdomen 
in  an  oblique  passage  about  two  inches  and  a  half  long.  This 
passage,  which  is  named  the  inguinal  canal,  beiDg  formed 
through  the  fasciae  and  muscles  that  constitute  the  abdominal 
parietes  in  the  hypogastric  region,  the  connections  of  which  have 
been  variously  described,  and  are  still  differently  regarded,  it 
seems  necessary  to  enter  into  some  anatomical  details  on  the 
subject  Before  doing  so,  it  may  be  proper  to  observe  that  the 
part  of  the  abdomen  to  be  particularly  considered  at  present  is 
that  which  lies  below  a  line  drawn  transversely  between  the 
anterior  spinous  processes  of  the  ilium. 

Under  the  integuments  and  subcutaneous  adipose  tissue 
there  is  here  an  expansion  of  condensed  cellular  substance,  con- 
stituting a  membranous  fascia,  named  fascia  superficialisy  not 
very  thick,  but  comparatively  strong,  and  always  very  distinct 
Beneath  this  lies  a  strong  tendinous  expansion  usually  named 
the  tendon  of  the  obliquvs  exUmua;  but  which,  instead  of  being 
regarded  as  subordinate  to  one  particular  muscle,  ought  rather  to 
be  considered  an  independent  fibrous  structure,  like  the  fascia 
lumbomm,  or  the  fascia  lata  of  the  thigh,  since  many  other 
muscles  are  attached  to  it  besides  the  external  oblique.  Much 
confusion  would  thus  be  avoided ;  and  it  might  be  called  the 
tendinous  fascia  of  the  abdomen.  Within  this  the  recti  muscles 
occupy  the  space  on  each  side  of  the  mesial  plane,  as  far  as  a 
line  running  parallel  with  it  upwards  from  the  tuberosity  of  the 
pubis.  The  internal  oblique  and  transverse  muscles  cover  the 
remainder  of  the  region  under  consideration,  except  a  small  tri- 
angular portion  of  it  near  the  pubis.  On  the  inner  side  of  this 
muscular  layer,  there  is  a  fascia,  which  was  first  noticed  and 
described  by  Sir  A.  Cooper.  It  is  very  thin,  except  at  the  lower 
party  and  has  been  named  the  fascia  transversalis;  the  peri- 
toneum comes  next,  and  completes  the  formation  of  the  abdo- 
minal parietes.    The  three  fasciae  that  have  been  mentioned  are 
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united  together  at  the  line  which  extends  from  the  spinous 
process  of  the  ilium  to  the  pubis.  They  may  all  be  traced 
distinctly  down  thus  far,  but  cannot  be  separated  lower  without 
cutting  them.  The  fascia  tendinosa  (tendon  of  the  external 
oblique)  before  imiting  with  the  others,  turns  back  upon  itself 
downwards,  so  as  to  present  a  thick  round  border  like  a  hem, 
which  has  led  to  the  appellation  of  ligament  (Poupart^  Fallopius,) 
to  this  part  The  internal  oblique  and  transverse  muscles  lie 
between  the  fascia  tendinosa  and  fascia  transversalis.  Their 
fibres  at  this  part  are  intimately  connected,  and  constitute  but 
an  inconsiderable  mass  of  muscular  substance  ;  they  are  attached 
to  the  junction  of  the  fasciae  all  the  way  from  the  spinous  process 
to  about  a  third  of  its  length  from  the  pubis.  The  vas  deferens 
and  other  vessels  which  compose  the  spermatic  cord  meet 
together  on  the  outer  surface  of  the  peritoneum,  about  midway 
between  the  spinous  process  and  pubis,  and  about  half  an  inch 
above  Poupart's  ligament.  They  here  perforate  the  fascia  trans- 
versalisy  not  through  a  well-defined  aperture,  but  by  carrying  a 
thin  funnel-like  projection  of  it  along  with  them.  Descending 
obliquely  towards  the  pubis,  they  become  united  with  some 
fibres  of  the  internal  oblique  and  transverse  muscles,  which  con- 
stitute the  cremaster  muscle.  Having  thus  escaped  from  under 
the  edge  of  these  muscles,  the  cord  passes  through  the  fascia 
tendinosa  at  a  sort  of  slit-like  opening  about  an  inch  and  a 
quarter  long,  that  extends  fronx  the  tuberosity  of  the  pubis 
between  the  body  of  the  fascia  and  its  inverted  margin.  From 
the  edge  of  this  slit,  which  is  named  the  external  ring,  a  thin 
fascia  is  continued  over  the  cremaster  muscle ;  and  the  cord 
then  proceeds  into  the  scrotum,  covered  by  an  extension  of  the 
superficial  fascia  of  the  abdomen,  which  is  continued  along  with 
it  The  epigastric  artery  rises  from  the  iliac  nearly  opposite 
Poupart's  ligament,  and  Ining  in  the  direction  of  the  umbScus. 
between  the  peritoneum  sni  fascia  transversalis^  crosses  the  cord 
about  the  middle  of  the  inguinal  canal,  having  nothing  inter- 
posed except  the  fascia  just  mentioned. 

Inguinal  hernia  either  descends  along  the  whole  course  of 
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the  cordy  or  protnides  directly  through  the  external  ring.  In 
the  former  case  it  is  named  Inguinal  or  External  Inguinal,  and 
in  the  latter  Ventro-Inguinal  or  Internal  Inguinal  Whether  of 
the  one  kind  or  the  other,  it  may  either  remain  confined  in  its 
extent  to  the  gioin,  or,  getting  lower  down,  distend  the  scrotum 
or  labium.  In  the  first  of  these  situations  it  is  denominated 
Bubonocele,  and  in  the  others  Scrotal  or  Pudendal  Hernia, 
according  to  circumstances.  There  is  an  important  modification 
of  inguinal  hernia  which  takes  place  before  the  cavity  of  the 
tunica  voffinaiis  ceases  to  conmiunicate  with  that  of  the  abdomen. 
The  neck  of  this  process  of  the  peritoneum  usually  becomes  im- 
pervious soon  after  the  descent  of  the  testicle,  which  generally 
happens  about  a  month  before  the  time  of  birth.  But  if  the 
obliteration  is  delayed  longer,  or  the  foetus  is  subjected  sooner 
than  this  to  the  circumstances  which  induce  the  formation  of 
hernia,  the  viscera  are  apt  to  descend  into  the  same  bag  with  the 
testicle,  so  that  the  sac  is  formed  by  the  ttmica  vagiruUis.  The 
merit  of  detecting  this  Congenital  hernia  is  usually  ascribed  to 
Percival  Pott,  but  unjustly,  as  Haller  first  discovered  the  descent 
of  the  testicle  and  continuity  of  the  tunica  vaginalis  with  the 
peritoneum,  and  also  suggested  the  probability  of  hernia  in 
infants  taking  place  in  that  way,  while  Dr.  William  Hunter  first 
established  the  truth  of  this  explanation  by  dissection.  There 
is  another  very  rare  form  of  inguinal  hernia^  in  which  the  pro- 
truded intestine  pushes  the  peritoneum  before  it  into  the  tunica 
vaginalis^  so  that  the  sac  lies  within  another  sac  I  have  met 
with  this  condition  only  on  one  occasion,  but  then  in  the  most 
perfect  form.  The  contents  of  inguinal  hernia  usually  consist 
of  a  portion  of  the  ileum^  with  more  or  less  of  the  omentum. 
Sometimes  the  captU  ccecum  descends  by  a  gradual  extension  of 
its  cellular  connections,  and  in  this  case  the  intestine  of  course  is 
not  completely  enclosed  in  a  sac  The  sigmoid  flexure  of  the 
colon  also  may  be  protruded,  and,  though  more  apt  to  descend 
on  the  left  side,  has  been  found  on  the  right>  whUe  there  are  not 
wanting  instances  of  the  cajnU  ccBCum  being  discovered  on  the 
left.    The  Hernia  is  named  Enterocele,  Epiplocele,  or  Entero- 
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epiplocele,  accordingly  as  it  contains  intestine  or  omentum  alone, 
or  both  together.  There  is  no  limit  to  the  size  of  the  protrusion, 
which  varies  from  mere  fulness  in  the  situation  of  the  inguinal 
apertures,  to  a  size  nearly  equal  to  the  whole  intestinal  canaL 

The  causes  of  hernia  may  be  divided  into  those  which  pre- 
dispose to  the  disease,  and  those  which  immediately  give  rise  to 
it.     The  predisposing  causes  are  circumstances  which  diminish 
the  resistance  that  opposes  the  exit  of  the  viscera.     Of  these  the 
sex  of  the  patient  may  be  mentioned  first,  since  the  larger  size 
of  the  inguinal  canal  in  males  renders  their  predisposition  to  the 
disease  greatly  superior  to  that  of  females,  so  that  the  proportion 
which  the  cases  of  the  former  bear  to  those  of  the  latter  is  at 
least  a  hundred  to  one.    Emaciation  and  relaxation  of  the  body 
diminish  the  resistance  remarkably,  and  some  persons  seem  to 
labour  under  a  natural  peculiarity  of  structure  that  exposes  them 
more  than  others  to  the  disease.     The  exciting  causes  consist  in 
the  operation  of  more  than  usual  compressing  force  acting  on  the 
viscera  of  the  abdomen.     Such  force  is  exerted  during  every 
energetic  effort,  especially  if  made  with  the  superior  extremities ; 
since,  to  give  the  muscles  of  the  arms  firm  points  of  attachment, 
the   chest  must   be  rendered    immovable,   and    this   is   done 
by  contracting  the   diaphragm  together  with    the   abdominal 
muscles,  while  the  glottis  is  kept  closely  shut.     The  viscera, 
being  thus  compressed  between  the  diaphragm  and  abdominal 
muscles,  are  violently  forced  against  the  whole  surface  of  the 
caArity,  and  if  any  weak  part  exist  in  it,  a  protrusion  takes  place. 
This  effect  is  most  apt  to  happen  when  an  effort  is  made  in  the 
erect  posture,  for  the  diaphragm,  which  then  extends  obliquely 
downwards  and  backwards,  will  consequently  press  the  viscera 
downwards  and  forwards  in  the  direction  of  the  inguinal  open- 
ings.   An  attention  to  the  same  circumstance  will  afford  some 
explanation  of  the  fact  that  inguinal  hernia  occurs  much  more 
frequently  on  the  right  than  the  left  side,  the  reason  of  which 
appears  to  be  that,  when  an  effort  is  made,  the  trunk  of  the  body 
is  usually  bent  to  the  opposite  side,  and,  as  most  vigorous  efforts 
are  made  with  the  right  arm,  the  diaphragm  will  on  such  occa- 


ABDOMEN.  337 

sions  generally  present  its  concave  surface,  and  consequently 
press  towards  the  right  groin.  Tight  articles  of  dress,  which 
compress  the  abdomen,  and  increase  the  confinement  of  its  con- 
tents without  strengthening  the  parietes  at  the  natural  apertures, 
promote  the  occurrence  of  hernia. 

The  symptoms  of  ingninal  hernia  cannot  be  properly 
described  or  understood  without  considering  separately  three 
different  states  in  which  the  disease  may  exist  In  the  first  of 
these,  the  viscera  return  into  the  abdomen  when  the  patient 
assumes  the  horizontal  posture,  or  when  moderate  pressure  is 
applied  to  the  tumour.  The  hernia  is  then  said  to  be  Beducible. 
In  the  second  state,  the  viscera  are  detained  in  the  sac,  but  pro- 
duce no  further  inconvenience,  when  the  hernia  is  said  to  be 
Incarcerated.  And  in  the  third,  the  viscera  are  not  only  pre- 
vented from  leaving  the  sac,  but  suffer  in  it  such  pressure  or 
constriction  as  impedes  the  exercise  of  their  functions^  and 
produces  other  bad  consequences,  in  which  case  the  hernia  is 
said  to  be  Strangulated. 

The  symptoms  of  Beducible  inguinal  hernia  are — a  tumour 
in  the  region  of  the  inguinal  canal,  colourless,  elastic,  and  com- 
pressible, which  disappears  when  the  patient  lies  down,  or  when 
moderate  pressure  is  applied ;  and  a  gurgling  noise  or  sensation 
when  the  viscera  return  into  the  abdomen.  The  circimistances 
which  occasion  Incarceration  are — 1.  Thickening  and  hardening 
of  the  omentum,  which  comes  to  resemble  the  pancreas  or  even 
denser  structures;  2.  Adhesions  between  the  viscera  and  sac; 
3.  Distension  of  the  gut  with  intestinal  matters;  and  4  The 
peculiar  condition  of  the  caput  eoBCum^  which  cannot  return, 
except  slowly,  in  the  same  way  it  descended,  by  gradual  exten- 
sion of  its  cellular  connections.  The  presence  of  a  colourless 
elastic  tumour,  of  unequal  consistence,  in  the  region  of  the 
ingninal  canal,  together  with  the  history  of  the  case,  distinguishes 
the  disease.  Strangulation  depends  upon  the  pressure  which  is 
caused  by  the  tough  fibrous  margin  of  the  inguinal  apertures  or 
the  condensed  neck  of  the  sac.  The  viscera  may  begin  to  sufifer 
from  the  constriction  immediately  after  their  protrusion,  or  may 
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not  do  SO  until  long  afterwards,  on  the  occasion  of  another 
portion  being  suddenly  forced  down  into  the  sac,  or  from  the 
intestine  becoming  gorged  with  its  contents.  The  symptoms  of 
strangulation  are  a  twisting  burning  pain  referred  to  the  umbilical 
region,  constipation,  sickness,  and  vomiting.  The  patient's  coun- 
tenance is  collapsed,  pale,  and  anxious.  Bis  pulse  is  small  and 
feeble,  his  extremities  are  cold,  and  he  cannot  rest  The  consti- 
pation does  not  depend  altogether,  as  might  be  supposed,  on 
mechanical  obstruction  of  the  bowels,  since  it  is  observed  where 
the  omentum  alone  is  contained  in  the  hernia,  and  does  not 
always  prove  obstinate  where  the  intestine  is  concerned.  It 
seems  to  be  owing  chiefly  to  the  perverted  action  of  the  gut 
coijsequent  on  the  pressure  which  it  suffers.  At  first  there  is 
little  pain  referred  to  the  seat  of  the  disease ;  but  if  the  patient 
is  not  relieved,  inflammation  commences,  and  then  the  tumour 
becomes  red,  tense,  painful,  and  tender  to  the  touch.  This  in- 
flammation may  extend  inwards  and  prove  fatal,  like  peritonitis 
proceeding  from  any  other  source,  or  it  may  remain  confined  to 
the  protruded  viscera,  and,  perhaps  leading  in  the  first  instance 
to  eflfusion  of  lymph,  terminate  in  their  mortification,  when  the 
patient  either  dies,  or  recovers  with  a  preternatural  opening  of 
the  gut  at  the  groin.  The  time  required  for  the  completion  of 
this  process  varies  extremely  in  its  different  stages.  It  is 
observed  to  proceed  most  rapidly  when  the  patient  is  young  and 
stout,  and  when  the  hernia  is  small  and  recent.  It  is  generally 
more  slow  in  opposite  circumstances,  but  many  exceptions  occur, 
and  it  is  never  possible  to  predict  with  any  precision  the  time 
that  will  elapse  before  inflammation  and  its  consequences  are 
induced  Mortification  rarely  takes  place  sooner  than  eight 
hours,  or  later  than  eight  days  after  the  strangulation  has  com- 
menced. 

The  treatment  of  Eeducible  hernia  consists  in  the  use  of 
means  proper  for  obviating  the  predisposing  and  exciting  causes 
of  the  disease.  With  this  view  the  inguinal  region  of  the  ab- 
dominal parietes  should  be  sti'engthened  by  the  mechanical 
support  of  a  bandage.    A  timely  use  of  this  apparatus  may 
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prevent  the  occurrence  of  hernia  in  persons  whose  predisposition 
to  the  disease  is  manifested  by  a  fulness  perceptible  in  the  groin 
during  the  impulse  of  coughing,  and  by  a  painful  sensation  at 
the  same  part  whenever  the  viscera  are  subjected  to  more  than 
usual  pressure,  as  in  making  exertion  with  the  arms,  or  speaking 
loud.  The  predisposition  being  thus  guarded  against,  aU  sources 
of  excitement  must  be  carefully  avoided.  The  patient  should 
abstain  from  every  sort  of  food  that,  by  producing  flatulence, 
causes  distension  of  the  bowels ;  he  ought  to  correct  any  tendency 
that  may  be  observed  to  accumulation  in  the  intestinal  canal ;  and 
he  should  never  engage  in  exercises  or  employments  that  require 
severe  bodily  exertion.  In  the  treatment  of  congenital  hernia, 
it  is  of  great  consequence  that  the  truss  should  be  applied  as 
early  as  possible,  in  order  that  the  natural  disposition  which  the 
parts  concerned  have  to  close  at  the  time  of  birth  may  be  aUowed 
to  exert  its  efTect,  and  a  radical  cure  be  thus  obtained.  Beyond 
this  age,  if  a  bandage  is  ever  required,  it  can  very  rarely  be 
afterwards  dispensed  with. 

Various  attempts  have  at  different  times  been  made  to  remedy 
the  tendency  to  protrusion  by  operative  procedure,  but  of  these 
it  is  needless  to  mention  more  than  the  one  some  years  ago  pro- 
posed by  Professor  Wutzer,  of  Bonn.  This  was  to  invaginate 
the  scrotal  integument  by  pressing  it  up  the  inguinal  canal,  retain 
it  there  by  passing  a  needle  through  it,  together  with  the  margin 
of  the  external  ring,  and  then  keep  all  the  parts  concerned  in 
this  condition  by  a  very  complicated  apparatus,  until  the  adhesive 
process  was  so  far  advanced  as  to  render  it  unnecessary.  Approv- 
ing of  the  principle — ^but  disliking  the  complexity  of  this  method 
— ^I  have  endeavoured  to  simplify  it  by  employing  merely  a  piece 
of  bougie,  gutta  percha,  or  other  solid  substance,  sufficient  to  fill 
the  hollow  of  the  invagtnatod  int^ument,  with  a  double  thread 
attached  to  one  of  its  extremities,  and  a;  curved  needle  in  a  fixed 
handla  In  performing  the  operation  by  means  of  the  needle 
guided  along  the  finger,  which  is  introduced  fairly  within  the 
abdominal  ring, 'first  one  of  the  threads  and  then  the  other  is 
passed  through  the  edge  of  the  tendon,  the  bougie  is  drawn  up 
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into  its  place,  and  the  threads  are  tied  tightly  over  a  little  roU  of 
plaster  or  lint>  to  prevent  ulceration  of  the  skin,  the  whole  being 
secured  by  a  compress  and  spica  bandage. 

In  the  treatment  of  Incarcerated  hernia,  the  object  should  be 
to  remove  the  obstacles  which  oppose  reduction.  The  intestines 
should  be  unloaded  by  the  free  administration  of  purgatives  and 
injections.  If  there  is  reason  to  suppose  that  the  resistance  to 
the  return  of  the  protruded  parts  depends  on  thickening  and 
induration  of  the  omentum,  which  sometimes  can  be  felt  through 
the  parietes  of  the  tumour,  the  patient  should  be  confined  to  bed, 
restricted  to  a  slender  diet,  and  depleted  from  time  to  time  by 
bleeding,  or  cathartics,  with  the  view  of  producing,  during  the 
general  emaciation  of  the  body  thus  induced,  a  sufficient  diminu- 
tion of  the  omental  mass  to  permit  the  accomplishment  of  reduc- 
tion. In  the  case  of  adhesions  existing  between  the  viscera  and 
sac,  the  only  practicable  mode  of  overcoming  the  difficulty  would 
be  to  lay  open  the  contents  of  the  hernia,  and  separate  their 
morbid  connections.  Operations  have  accordingly  been  performed 
for  this  purpose,  but  their  almost  uniformly  fatal  result  ought  to 
deter  aU  prudent  surgeons  from  repeating  such  attempts.  And 
if  the  gentle  means  above  mentioned  should  prove  unavailing,  it 
will  be  better  to  advise  the  patient  to  be  satisfied  with  such 
palliation  of  his  complaint  as  may  be  obtained  from  strict  atten- 
tion to  the  state  of  his  bowels,  abstinence  from  all  violent 
exertions,  and  the  support  of  a  bag  truss,  than  to  endanger  his  life 
by  trying  to  effect  a  radical  cure  with  the  knife. 

The  Strangulated  condition  of  hernia  being  attended  not  only 
with  extreme  suffering,  but  also  with  great  and  immediate  danger, 
demands  the  most  speedy  and  decided  assistance  of  the  surgeon. 
His  first  object  is  of  course  to  effect  reduction ;  and  this  he  im- 
mediately endeavours  to  perform  by  a  careful  manipulation, 
which  is  named  the  Taxis.  The  patient  should  be  laid  reclining, 
with  his  shoulders  and  pelvis  slightly  elevated,  to  relax  the 
parietes  of  the  abdomen ;  and  with  the  same  intention,  the  thigh 
of  the  affected  side  should  be  bent  upwards  and  inwards,  as  the 
fascia  lata  is  thus  prevented  from  causing  any  tension  of  the 
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abdominal  {aaciab  to  which  it  is  connectecL  The  hernial  tumour 
is  then  to  be  giasped  at  its  neck»  and  compressed  with  the  points  of 
the  fingers  and  thumb,  which  at  the  same  time  pull  it  slightly  out- 
wards. The  size  of  the  parts  at  the  ring  having  been  thus  dimin- 
ished, the  pressure  is  to  be  directed  gently  but  steadily  upwards, 
in  the  direction  of  the  inguinal  canaL  When,  in  consequence  of 
this  proceeding,  the  slightest  guigle  is  heard  or  felt>  or  the  size  of 
the  swelling  is  perceptibly  diminished,  the  reduction,  in  general, 
may  be  very  soon  completed.  The  laiger  the  hernia  is,  the  more 
may  be  expected  from  this  manipulation,  and  vice  versd.  There 
is  almost  always  some  serous  efbsion  iuto  the  cavity  of  the  sac, 
and  in  small  tumours,  especially  those  of  recent  production  with 
acute  symptomSt  the  bulk  of  the  fluid  bears  a  huge  proportion  to 
that  of  the  intestine  or  omentum.  External  pressure,  conse- 
quently, however  carefully  employed,  cannot  possibly  have  its 
effect  confined  to  the  neck  or  any  other  portion  of  the  stran- 
gulated parts,  since,  through  the  medium  of  tlie  fluid,  its  force 
must  be  diffused  ovur  the  whole  sur&ce,  and  therefore  uige  the 
entire  mass  against  the  narrow  aperture  by  which  it  is  required 
to  return.  While  circiunstances  are  thus  opposed  to  the  bene- 
ficial influence  of  pressure  from  without,  it  is  obvious  that  the 
small  size  of  the  protrusion,  which  is  often  not  laiger  than  the 
point  of  the  finger,  and  seldom  exceeds  that  of  a  walnut  in  most 
cases,  will  afford  little  resistance  to  an  effort  in  the  opposite 
direction.  It  accordingly  often  happens  that  after  the  Taxis  has 
failed,  the  tumour  suddenly,  and,  as  it  seems^  spontaneously  dis- 
appears, no  doubt  through  the  operation  of  some  internal  change 
in  the  condition  of  the  bowels  or  omentum. 

Such  being  the  case,  in  the  event  of  the  Taxis  failing,  it  is 
obviously  proper  to  use  means  that  may  produce  some  effect  of 
the  kind  requisite  for  wiihdramng  the  protruded  parts  into  the 
abdominal  cavity.  Of  these  may  be  menti«m6d  a  change  of 
posture,  by  elevating  the  pelvis  and  bending  the  shoulders  back- 
wards, in  order  to  make  a  drag  on  the  strangulated  viscera,  to- 
gether with  the  administration  of  enemata  to  evacuate  the 
intestines,  and  thus  lessen  the  resistance  to  return.    Bleeding 
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largely  to  diminish  the  contractile  tone  of  the  muscular  fibres — 
using  the  warm  bath  with  the  same  view — and  in  addition  to  it 
also  employing  opium  or  tobacco,  with  the  application  of  cold 
externally,  and  the  internal  use  of  tartrate  of  antimony,  or 
purgatives,  were  formerly  resorted  to,  but  have  been  superseded 
by  the  more  efficient  and  less  objectionable  agency  of  chloro- 
form. 

The  choice  of  means  for  the  purpose  of  promoting  reduction 
must  be  determined  by  the  circumstances  of  the  case.  When 
the  patient  is  strong  or  plethoric,  it  will  always  be  right,  in  the 
first  instance,  to  abstract  a  considerable  quantity  of  blood.  Be- 
peated  injections,  or  the  warm  bath,  if  it  can  be  procured,  should 
also  be  employed.  The  bowels  having  been  thus,  if  possible, 
unloaded,  and  the  spasmodic  tension  of  the  abdominal  muscles, 
which  is  caused  by  the  irritation  of  the  disease,  and  reacts  in- 
juriously upon  it  by  tightening  the  fascia  which  produce  the 
stricture,  having  been  subdued  or  diminished,  the  taxis  is  again 
to  be  tried.  If  it  should  fail,  in  the  more  favourable  circum- 
stances that  now  exist,  the  surgeon  must  think  of  removing  the 
resistance  by  dividing  the  stricture  with  the  knifa  It  is  diffi- 
cult to  determine  how  long  the  operation  may  be  safely  deferred, 
as  inflammation  and  gangrene  supervene  much  more  quickly  in 
some  cases  than  in  others.  The  best  course  is  to  operate  so 
soon  as  a  fail*  trial  has  been  given  without  success  to  the  taxis, 
and  the  measures  which  promote  it,  especially  bleeding,  and  the 
warm  bath  if  it  can  be  procured*  It  should  be  recollected — 
1.  That  the  danger  of  the  operation  itself  is  very  inconsiderable; 
and  that,  consequently,  the  patient  should  not,  firom  fear  of 
incurring  it,  be  subjected  to  the  greater  risk,  or  rather  almost 
certainty,  of  a  fatal  issue,  which  attends  the  disease  when 
allowed  to  follow  its  own  course.  2.  That  the  progress  of  the 
bad  consequences  is  usually  rapid,  in  proportion  as  the  hernia  is 
small,  recent,  and  tense.  3.  That  in  small  recent  hernias  there 
is  least  advantage  to  be  expected  from  waiting.  4.  That  in  laige 
hernias,  strangulated  in  consequence  of  congestion,  there  is  most 
assistance  to  be  looked  for  from  the  continued  use  of  purgatives 
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and  injections.  5.  That  the  operation  is  attended  with  least 
danger  in  cases  where  the  tumour  is  small  and  recent ;  and  with 
most  where  it  is  lai^  and  of  old  standing. 

When  the  operation  is  judged  necessary,  the  patient  should 
be  brought  to  the  edge  of  his  bed,  so  as  to  present  the  groin  in  a 
fiEivourable  position.  His  shoulders  ought  to  be  elevated  a  little, 
and  the  thigh  of  the  affected  side  is  to  be  slightly  bent  The 
operator  having  shaved  off  the  hairs^  makes  an  incision  about 
three  inches  long  in  the  direction  of  the  inguinal  canal,  b^;in- 
ning  rather  above  the  commencement  of  the  tumour,  and  con- 
tinued down  the  middle  or  most  projecting  part  of  it,  towards 
the  bottom.  This  incision  is  most  conveniently  accomplished 
by  lifting  up  a  fold  of  the  int^uments,  together  with  as  much 
as  possible  of  the  loose  cellular  tissue  exterior  to  the  tense 
parietes  of  the  tumour,  and  running  the  knife  through  it  with 
the  back  turned  towards  the  sac.  If  the  superficial  epigastric,  or 
any  other  artery  of  the  integuments  which  may  have  been  cut^ 
threatens  to  bleed  much,  it  should  be  tied  before  going  further. 
The  surgeon  has  then  to  divide  the  layers  of  fascise  which  cover 
the  sac ;  and  the  old  method  of  doing  this  was  to  cut  them  suc- 
cessively upon  a  grooved  director  thrust  under  them,  so  as  to 
elevate  portion  by  portion.  Instead  of  a  practice  so  tedious  and 
perplexing,  it  is  better  to  dissect  through  the  coverings  by  raising 
them  with  the  forceps,  cutting  the  fold  thus  elevated  with  the 
knife  held  parallel  to  the  sac,  and  then  dividing  each  layer  in 
succession,  upwards  and  downwards,  to  the  extent  of  the  external 
incision.  In  general  the  peritoneum  may  be  recognised  by  a 
bluish  appearance  which  it  presents,  owing  to  the  presence  of 
fluid  contained  within  it»  and  by  its  more  loose  connections  than 
those  of  the  supeijacent  parts  ;  but  these  characters  are  deceptive ; 
and  it  is  fortunately  not  necessary  that  this  recognition  should 
be  effected  previous  to  opening  the  sac.  If  it  is  opened  in  the 
same  way  that  has  been  recommended  for  cutting  through  the 
fioscifiB,  there  will  be  no  danger  of  wounding  the  contained 
viscera;  and  so  soon  as  they  are  exposed,  the  dark  colour  of  the 
intestine,  and  the  smooth  glistening  internal  surface  of  its 
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peritoneal  covering,  which  contrasts  remarkably  with  the  rough 
and  bleeding  external  surface  of  the  sac,  and  those  of  the  fasciae, 
independently  of  any  other  signs,  will  at  once  assure  the  surgeon 
that  he  has  opened  the  sac.  When  the  hernia  is  small,  its 
coverings  and  the  sac  ought  always  to  be  divided  first  at  the 
fundus,  or  bottom  of  the  tumour,  as  they  are  there  most  apt  to 
be  separated  from  the  intestine  by  serous  fluid,  which  is  almost 
always  present  in  more  or  less  quantity,  and  sometimes  con- 
stitutes the  principal  part  of  the  swelling.  In  a  small  hernia 
also,  the  sac  should  be  opened  throughout  its  whole  extent ;  but 
if  it  is  large,  merely  such  a  portion  of  its  neck  as  may  be  suffi- 
cient for  allowing  the  stricture  to  be  reached  and  divided.  If 
the  presence  of  fluid  could  be  depended  upon  there  would  be  no 
danger  in  opening  the  sac ;  but  as  it  is  occasionally,  though  cer- 
tainly very  seldom,  absent,  so  that  the  peritoneal  covering  lies  in 
close  contact  with  the  strangulated  parts,  it  would  be  extremely 
imprudent  in  any  case  to  operate  with  reliance  on  the  protection 
which  is  thus  not  certainly  afforded.  The  safest  mode  of  pro- 
ceeding is  to  pinch  up  a  small  portion  of  the  sac  with  the  forceps, 
and  then  to  divide  it,  holding  the  knife  parallel  with  the  surface 
of  the  tumour.  Wherever  an  aperture,  however  small,  is  made-, 
fluid,  if  any  is  contained  in  the  cavity,  escapes,  and  the  smooth 
shining  surface  of  the  contained  viscera  is  readily  recognised. 
While  the  forceps  still  retain  their  hold  of  the  membrane,  a 
blunt-pointed  curved  bistoury  should  be  introduced  and  carried 
to  the  requisite  extent,  with  the  additional  protection  of  the 
operator's  finger  interposed  between  it  and  the  intestine. 

After  the  protruded  viscera  have  been  exposed,  the  next  step 
of  the  operation  is  to  divide  the  stricture.  This  might  be  done 
in  any  direction,  were  it  not  that  the  epigastric  artery  and  sper- 
matic cord,  lying  in  the  neighbourhood  of  the  neck  of  the  sac, 
limit  the  choice  within  more  narrow  bounds.  When  the  hernia 
protrudes  through  the  internal  opening  of  the  canal,  it  is  seated 
anteriorly  to  the  cord,  and  has  the  epigastric  artery  on  the  pubic 
side  of  its  necL  In  cases  of  old  standing,  where  the  tumour 
attains  a  large  size,  the  spermatic  vessels  are  sometimes  separated 
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from  each  other,  and  found  on  the  lateral,  or  even  anterior  part 
of  the  sac.  In  such  cases,  too,  the  obliquity  of  the  canal  becomes 
much  diminished,  and  it  is  often  at  length  impossible  to  tell,  by 
external  examination,  whether  the  hemia  is  external  or  internal ; 
in  other  words,  whether  it  has  passed  through  the  whole  course 
of  the  canal,  or  escaped  directly  through  the  external  ring. 
When  it  is  of  the  latter  or  ventro-inguinal  kind,  the  cord  lies  on 
the  iliac  side  of  its  neck,  behind  which  it  crosses  obliquely 
downwards,  and  the  epigastric  artery  is  also  on  the  same  side 
running  upwards  and  inwards.  It  appears,  therefore,  that  if  the 
stricture  were  divided  by  cutting  towards  the  pubis,  the  epigastric 
would  be  endangered  in  the  former  case ;  and  that,  if  the  knife 
were  carried  outwards,  it  would  in  the  latter  subject  both  the 
epigastric  artery  and  the  cord  to  the  risk  of  injury.  As  it  is 
often  difficult,  and  sometimes  impossible,  to  ascertain  positively, 
either  from  the  examination  of  the  tumour,  or  from  its  previous 
history,  whether  the  vessels  are  situated  on  its  iliac  or  pubic  side, 
the  safest  plan  is  always  to  cut  upwards,  in  which  direction  there 
can  never  be  any  risk  incurred.  The  simple  probe-pointed 
bistoury,  which  has  been  employed  for  the  preliminary  part  of 
the  operation,  is  the  most  safe  and  efficient  instrument  for  divid- 
ing the  strictura  The  surgeon  should  introduce  the  fore-finger 
of  his  right  or  left  hand,  according  to  circumstances,  between  the 
sac  and  viscera  as  high  as  he  can,  and  then,  feeling  the  stricture 
with  its  point,  carry  up  the  knife  with  its  side  turned  towards 
the  finger,  until  it  is  insinuated  between  the  intestine  or  omentum 
and  the  sac,  when,  turning  its  edge  upwards,  he  raises  the  handle 
gently  but  steadily,  and  repeats  this  process  until  he  perceives 
that  there  is  a  free  passage  for  his  finger  into  the  abdomen. 

The  late  Mr.  Aston  Key,  and  Mr.  Luke  of  London,  have 
endeavoured  to  lessen  the  danger  of  the  operation  by  dividing 
the  constriction  without  opening  the  sac.  The  advantages  attri- 
buted to  this  procedure,  from  leaving  the  serous  membrane  entire, 
seem  more  than  counterbalanced  by  the  risk  of  wounding  the 
intestine  in  dividing  the  stricture,  the  evils  which  may  result 
from  returning  the  strangulated  parts  in  an  improper  oonditicm, 


346  PRINCIPLES  OF  SURGERY. 

and  the  mischief  that  may  arise  &om  abortive  efforts  to  effect 
reduction,  when  it  is  impeded  by  adhesion,  or  other  obstacles 
within  the  sac.  On  the  whole,  I  am  inclined  to  think  that^  as  a 
general  rule,  it  is  better  to  open  the  sac ;  and  that  the  procedure 
in  question  should  be  restricted  to  the  treatment  of  large  hernial 
protrusions  when  the  bad  consequences  of  opening  the  sac  are 
greatest,  and  the  difficulty  of  dividing  the  stricture  smallest 

The  third  step  of  the  operation  consists  in  the  management  of 
the  protruded  viscera.  If  the  hernia  is  recent^  and  inflammation 
has  not  been  excited,  the  intestine  and  omentum  present  nearly 
their  usual  appearance,  except  that  the  former  is  more  or  less 
thickened  in  its  coats,  and  has  a  dark,  purple,  or  brownish  colour. 
In  such  circumstances,  the  gut  should  be  returned  first  by  gentle 
pressure,  similar  to  that  employed  in  the  taxis,  and  then  tlie 
omentum.  If  effusion  of  lymph  has  taken  place  on  the  surface 
of  the  intestine  in  consequence  of  inflammation,  the  reduction 
may  be  performed  as  in  the  former  case,  but^  of  course,  with  a 
less  favourable  prognosis.  If  old  adhesions,  existing  between  the 
surfaces  of  the  intestine,  or  between  them  and  the  sac,  oppose 
reduction,  they  ought  to  be  divided  when  this  is  practicable,  and 
when  it  ia  not,  the  parts  must  be  left  to  themselves  ;  the  integu- 
ments being  brought  together,  or  simply  covered  by  a  pledget  of 
ointment  It  might  be  expected  that  more  of  the  intestine 
would  thus  be  permitted  to  escape,  but  it  is  found  that  when  the 
stricture  has  been  freely  divided,  the  functions  of  the  bowels  re- 
stored, and  the  patient  confined  to  the  horizontal  posture,  the 
protrusion  gradually  diminishes,  and  finally  withdraws  itself 
into  the  abdomen.  The  same  practice  is  proper  when  the  capul 
ccBcum  has  descended.  Should  the  omentum  be  so  thickened  and 
indurated  as  not  to  permit  reduction,  it  may  be  cut  away  as  far 
as  is  necessary,  any  vessels  that  require  ligatures  being  tied. 
But  from  what  has  fallen  within  my  own  observation,  I  am  in- 
clined to  think  that  it  is  better  to  leave  the  omentum  in  the  sac, 
than  to  practise  excision  of  the  indurated  portion,  since  there  is 
thus  incurred  a  risk  of  several  bad  consequences.  In  the  Jirsi 
place,  whether  from  the  wound  alone  or  the  ligatures,  which  are 
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frequently  required  iu  considerable  numbers,  inflammation  is 
apt  to  be  excited  ;  and,  seeondh/y  that  most  troublesome  and  dan- 
gerous occurrence,  ulceration  of  the  intestine,  is  apt  to  happen, 
probably  from  the  bowel  adhering  to  the  wounded  part  of  the 
omentum,  and  losing  the  protection  of  its  serous  covering,  which 
is  slow  to  undeigo  the  ulcerative  process.  Lastly^  when  the  in- 
testine is  discovered  by  its  soft  consistence  and  fetid  odour  to  be 
in  a  mortified  state,  any  attempt  at  reduction  would  be  highly 
imprudent,  since  the  patient's  only  chance  of  escape  from  the  fatal 
effusion  of  its  contents  into  the  abdominal  cavity  depends  upon 
lymph  being  thrown  out  and  around  the  mouth  of  the  sac.  If 
this  barrier  be  broken  up,  death  will  inevitably  happen,  and 
therefore  the  surgeon  should  either  leave  the  contents  of  the  hernia 
as  he  finds  them,  or  limit  his  interference  to  laying  the  gut 
freely  open,  if  it  is  not  so  already,  after  which  a  soft  poultice,  or 
pledget  of  emollient  ointment,  may  be  placed  on  the  part  After 
the  operation,  unless  circumstances  should  require  the  wound  to 
be  kept  open^  its  edges  ought  to  be  drawn  together  by  stitches, 
and  have  a  thick  compress  of  folded  lint  supported  by  a  bandage 
applied  over  them. 

When  things  go  on  well,  the  patient  experiences  relief  almost 
immediately  after  the  operation.  The  tormenting  pain  of  the 
umbilical  region,  the  sickness,  and  the  vomiting  subside,  the 
warmth  of  the  body  becomes  uniformly  diffused,  the  anxious  ex- 
pression of  the  countenance  disappears,  and  a  full,  soft,  mode- 
rately frequent  pulse  gives  further  indication  of  the  salutary 
change  that  has  taken  place.  In  the  course  of  an  hour  or  two^ 
one  or  more,  usually  several,  copious  evacuations  of  the  bowels, 
shew  not  only  that  the  gut  has  been  relieved  from  mechanical 
obstruction,  but  that  it  has  been  restored  to  the  due  performance 
of  its  functions.  Tenderness  of  the  abdomen,  or  uneasiness  felt 
in  it  independently  of  pressure,  will  suggest  the  immediate  ap- 
plication of  warm  fomentations ;  and  if  it  should  increase,  or  be 
accompanied  with  acceleration  of  the  pulse,  heat  of  akin,  thirst, 
anxiety,  or  restlessness,  general  bleeding  and  leeching  of  the 
abdomen  must  be  resorted  to  without  delay,  decidedly  and 
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freely,  so  as  if  possible  to  subdue  the  incipient  peritonitis. 
Opium  and  calomel  ought  at  the  same  time  to  be  administered 
in  doses  proportioned  to  the  urgency  of  the  circumstances.  In 
consequence,  probably,  of  the  pressure  which  has  been  sustained 
by  the  gut  while  strangulated,  and  which  there  is  reason  to  be- 
lieve generally  occasions  a  certain  degree  of  constriction  in  the 
canal  for  a  considerable  length  of  time  subsequent  to  reduction, 
the  patient  is  jBrequently  annoyed  for  days  or  weeks  with  occa- 
sional symptoms  of  chronic  inflammation,  for  which  gentle 
aperients,  administered  by  the  mouth  and  rectum,  leeching,  and 
the  counter-irritation  of  blisters,  are  the  best  means  of  counter* 
action.  It  is  not  prudent  to  get  out  of  bed,  or,  at  all  events,  to 
quit  the  horizontal  posture,  until  the  wound  is  so  far  healed  as 
to  permit  the  wearing  of  an  efficient  truss,  which  can  hardly 
ever  afterwards  be  dispensed  witL 

When  sloughing  of  the  contents  of  the  hernia  takes  place,  a 
discharge  of  the  intestinal  matters  always  ensues  for  a  time 
through  the  opening  thus  established  in  the  gut  The  cavity  of 
the  sac  gradually  diminishes,  its  orifice  contracts,  the  integuments 
surrounding  it  become  callous,  and  a  preternatural  anus  is 
formed.  If  only  a  part  of  the  circumference  of  the  intestine  has 
been  protruded,  the  remaining  portion  allows  some  of  the  con- 
tents of  the  canal  to  descend  naturally,  and  by  degrees  more  of 
them,  until  little  and  at  last  none  are  voided  in  the  groin,  the 
opening  of  which  closes,  and  then  the  patient  obtains  a  complete 
cure.  This  process  of  reparation  is  accomplished  with  difficulty, 
in  proportion  to  the  extent  of  gut  that  has  been  destroyed ;  and 
when  its  whole  circumference  has  sloughed,  a  complete  loop  of 
the  intestine  having  been  strangulated,  it  can  hardly  be  effected 
without  some  artificial  assistance.  In  this  case  the  two  con- 
tiguous walls  of  the  gut  constitute  a  septum  which  directs  the 
flow  of  matters  passing  through  the  canal  so  as  to  make  them 
issue  at  the  preternatural  orifice  ;  and  sometimes  the  upper  part 
of  the  tube  becoming  inverted,  protrudes  through  it,  so  as  to 
form  a  tumour  of  various  size  in  the  groin.  Different  methods 
have  been  employed  for  dividing  the  septum,  and  thus  piomot- 
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ing  the  natural  changes  that  lead  to  recoveiy.  Incision  is  dan- 
gerous from  the  risk  of  cutting  too  much,  and  allowing  the 
intestinal  matters  to  be  effused  into  the  cavity  of  the  abdomen. 
A  ligature  passed  through  the  septum  by  means  of  a  needle, 
which  was  first  thought  of  by  Dr.  Physick  of  New  York  (1802), 
is  moro  safe  in  the  first  instance,  but  must  subject  the  patient  to 
the  chance  of  symptoms  similar  to  those  of  strangulated  hernia  ; 
and  the  plan  of  M.  Dupuytren  (1813)  seems  to  be  on  the  whole 
the  best  It  consists  in  compressing  the  septum  between  the 
blades  of  forceps  made  to  meet  very  accurately,  the  one  being 
received  into  a  groove  of  the  other,  and  regulated  in  their  ap- 
proximation by  a  screw.  The  pressuro  is  thus  completely  under 
control,  and  can  be  increased,  diminished,  or  altogether  with- 
drawn, according  to  circumstances. 

The  sloughing  of  a  hernia  is  not  the  only  cause  of  preter- 
natural anus.  It  may  be  produced  also  by  ulceration  of  the 
intestine  after  it  has  contracted  adhesions  to  the  parietes  of 
the  abdomen,  or  by  wounds.  It  is  always  a  source  of  extreme 
annoyance,  and  sometimes  occasions  dangerous  symptoms,  by 
the  aperture  proving  inadequate  to  discharge  the  contents  of  the 
gut,  while  they  aro  provented  from  descending  by  their  natural 
route.  The  treatment,  therefore,  deserves  much  attention.  In 
the  first  instance,  it  is  suf&cient  to  keep  the  part  clean,  and  pre- 
vent eversion  of  the  upper  extromity  of  the  gut  by  applying 
gentle  pressure,  which  is  also  useful  by  directing  the  feculent 
matters  into  their  old  channel  If  the  gut  has  become  everted, 
it  ought,  if  possible,  to  be  immediately  roduced ;  and  in  case  this 
cannot  be  accomplished,  its  more  gradual  retutn  must  be  pro- 
moted by  permanent  pressure,  slender  diet,  and  the  horizontal 
posturo.  Should  the  aperturo  not  contract,  though  thero  is  no 
protrusion  of  the  intestine,  it  may  be  concluded  that  a  septum 
exists  between  the  two  extremities  of  the  tube  above  or  below 
the  aperturo  ;  and  its  situation  having  been  ascertained  by  care- 
ful examination,  the  compressing  instrument  of  Dupuytren  is  to 
be  cautiously  employed.  The  blades  of  the  forceps  should  be 
at  first  very  gently  approximated,  and  never  tightened  so  as  to 
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occasion  any  disagreeable  symptoms.  When  the  piece  included 
is  detached  by  ulceration,  and  the  forceps  fall  off,  the  case  must 
be  treated  by  gentle  pressure  and  attention  to  the  bowels,  as  if 
the  septum  had  not  existed. 

Femoral  Hernia, 

The  femoral  vessels  descending  along  the  inner  maigin  of 
the  psoas  maffnus  rest  upon  a  fascia  which  covers  that  muscle, 
together  with  the  neighbouring  iliactis  intemiiSy  and  also  lines 
the  cavity  of  the  pelvis.  This  Uiac  fascia^  as  it  is  named,  is 
united  to  the  fascia  transversalis,  so  as  to  appear  quite  continuous 
with  it,  when  both  are  brought  into  view  by  stripping  off  the 
peritoneum  from  the  inner  surface  of  the  abdominal  parietes. 
They  leave,  however,  an  oval  aperture  to  let  the  vessels  pass 
through  them,  which  it  is  necessary  to  consider  particulariy. 
The  union  of  the  two  fasciae  is  continued  from  the  pubis  for 
about  an  inch  and  a  half  towards  the  ilium,  in  the  direction  of 
the  linea  iieo^dineay  where  it  terminates  by  a  sort  of  crescentic 
margin  that  is  seen  very  distinctly  when  the  parietes  are  held  up 
and  surveyed  from  the  inner  side,  after  the  peritoneum  has  been 
removed.  Where  the  fasciae  thus  meet  together,  they  are  inti- 
mately and  inseparably  connected  with  the  reflected  margin  of 
the  tendinous  fascia  of  the  abdomen  (tendon  of  the  external 
oblique)  which  is  attached  to  the  tuberosity  and  crest  of  the 
pubis,  and  also  with  the  superficial  fascia  of  the  abdomen, 
together  with  the  fascia  lata  of  the  thigh.  On  the  iliac  side  of 
this  crescentic  margin,  with  the  interposition  of  some  loose 
cellular  substance  and  fat,  the  vessels  lie,  resting  on  the  fascia 
iliaca,  which  here  becomes  attached  to  the  bone,  and  covered  by 
the  union  of  the  three  abdominal  fasciae,  which  form  a  bridge 
over  them  that  has  been  named  the  crural  arch.  Between  the 
vessels  and  spinous  process  the  iliac  and  transversalis  fascue 
again  unite,  and  allow  the  iliacus  intemvs^  together  with  the 
psoas  magnus  muscle,  to  pass  under  them  to  the  trochanter  minor. 
The  fasciae  are  here  closely  connected  with  the  vessels,  or  rather 
with  their  sheath  of  dense  cellular  substance,  in  which  they 
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insensibly  lose  themselves  when  traced  by  dissection.  The 
vessels  aie  now,  properly  speakings  in  the  thigh,  and  become 
covered  with  the  foMid  lata,  which  has  an  oval  aperture  in  it 
on  their  pubal  side,  immediately  below  Foupart's  ligament, 
through  which  the  vena  saphena  finds  access  to  the  femoral 
trunk.  The  fascia  kUa^  at  the  margin  of  this  aperture,  loses 
itself  on  the  sheath  of  the  vessels.  On  their  pubal  side  it  passes 
up,  resting  on  the  pectineus  muscle,  and  becomes  continuous 
with  the  iliac  fascia ;  and  on  the  iliac  side,  while  uniting  directly 
with  the  abdominal  and  pelvic  fascia,  it  sends  a  falciform 
process  inwards  over  the  vessels  to  the  pubis,  so  as  thus  to 
enter  into  the  formation  of  the  crural  arch  throughout  its  whole 
extent  It  thus  appears  that  the  femoral  is  separated  from  the 
inguinal  canal  merely  by  the  fascia  transvcrsalis  and  reflected 
maigin  of  the  tendinous  fascia  (tendon  of  the  external  oblique). 

When  the  viscera  protrude  through  the  space  between  the 
vessels  and  crescentic  maigin  of  the  crural  arch,  they  constitute 
what  is  called  a  Femoral  Hernia.  The  sac  in  this  case  is  covered 
by  no  fascia,  properly  speaking,  having  superjacent  to  it  merely 
the  loose  cellular  substance  which  occupied  the  passage,  and  the 
thick  mass  of  cellular  substance,  glands,  and  fat,  which  lies  in 
the  triangular  hollow  at  the  upper  part  of  the  thigh  between  the 
pectineus  and  sartorius  muscles.  This  irregularly  laminated  and 
tough  tissue,  when  stretched  by  the  tumour,  often  presents,  on 
dissection,  the  appearance  of  layers,  but  these  are  very  variable 
in  nimiber,  as  well  as  thickness,  and  cannot  be  distinguished  in 
an  operation.  The  fascifie,  therefore,  are  interesting  in  regard  to 
femoral  hernia,  merely  in  so  far  as  they  constitute  the  stricture 
that  opposes  the  reduction  of  the  bowels. 

The  causes  of  femoral,  like  those  of  inguinal  hernia,  are  pre- 
disposing and  exciting.  The  predisposition  to  femoral  hernia  is 
nearly  as  much  greater  in  the  female  as  that  to  inguinal  hernia 
is  in  the  male,  owing  to  the  breadth  of  the  pelvis  in  the  former 
sex,  and  the  consequent  width  of  the  female  apertures.  The 
exciting  circumstances  are  similar  to  those  that  have  been  men- 
tioned, but  are  apt  to  be  assisted  in  their  operation  by  the  dis- 
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tended  state  of  the  abdomen  to  which  females  are  liable  from 
pregnancy;  and  many  of  the  femoral  hernias  which  occur  in 
practice  are  accordingly  referred  to  the  violent  expulsive  efforts 
of  parturition.  The  ileum  and  omentum  are  the  parts  usually 
protruded.  The  tumour  is  generally  of  a  small  size,  and  some- 
times can  be  discovered  only  by  feeling  in  the  situation  where 
it  is  suspected.  On  accoipit  of  this  circumstance^  which  is  apt 
to  conceal  the  disease  from  the  patient,  and  also  because  females 
are  apt  to  be  prevented  by  feelings  of  delicacy  from  disclosing  its 
existence,  it  is  prudent  on  all  occasions^  where  symptoms  indica- 
tive of  hernia  are  complained  of,  to  insist  upon  an  examination 
of  the  groins. 

The  diagnosis  of  femoral  hernia  is  often  more  difficult  than 
that  of  inguinal  When  reducible,  it  may  be  confounded  with 
psoas  abscess  pointing  under  Poupart's  ligament^  and  in  the 
two  other  conditions  of  incarceration  and  strangulation  it  is  fre- 
quently distinguished  with  difficulty  from  swelling  or  inflam- 
mation of  the  inguinal  glands.  If  the  tumour  depends  on  a 
reducible  hernia^  it  will  disappear  under  moderate  pressure,  or 
by  assuming  the  horizontal  posture ;  but  if  it  is  owing  to  a 
collection  of  matter,  though  lessened  perhaps,  it  will  not  be 
entirely  removable  by  pressure,  however  carefully  applied,  so 
long  as  the  patient  remains  erect  From  chronic  swelling,  or 
acute  inflammation  of  the  glands,  it  may  be  distinguished  by  the 
thickness  and  fixture  of  its  neck — its  more  smooth  and  globular 
surface — ^and  generally  by  its  history.  If  a  hernia^  the  tumour 
will  either  have  existed  for  a  length  of  time  previously,  and 
given  indication  of  its  nature  by  some  of  the  characteristic  symp- 
toms, or  have  appeared  suddenly  in  consequence  of  a  violent 
exertion.  Glandular  swellings  again^  if  chronic,  will  probably 
have  had  their  nature  ascertained,  and  if  recent,  are  usually  con- 
nected with  some  source  of  irritation  that  leads  to  their  recog- 
nition. It  is  important,  however,  to  know  that  the  glands  may 
become  suddenly  large  and  painful  in  consequence  of  the  strain 
from  a  violent  effort,  in  which  case  sickness,  vomiting,  and  con- 
stipation, are  not  unfrequently  induced  by  the  irritation.    En- 
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larged  glands  also  occasioually  exist  along  with  a  hernia,  and 
lender  its  diagnosis  by  examination  extremely  difficult,  or  even 
sometimes  impracticabla  In  all  cases  of  doubt,  when  other 
means  £ul  in  afifording  relief  it  is  the  duty  of  the  surgeon  to  cut 
down  upon  the  swelling,  and  ascertain  its  natura  The  symptoms 
of  femoral  are  the  same  as  those  of  inguinal  hernia.  But  it  is 
observed,  that  the  bad  consequences  of  strangulation  are  particu- 
larly severe  and  rapid  in  their  progress,  which  is  no  doubt  to  be 
ascribed  to  the  small  size  of  the  protruded  portion  of  intestine, 
and  the  extreme  tightness  of  the  stricture. 

The  treatment  of  femoral  hernia  is  to  be  conducted  on  the 
same  principles  which  have  been  fully  explained  above.  If  it  is 
reducible,  a  truss  should  be  carefully  worn ;  and  it  is  here  even 
more  necessary  than  in  obviating  the  predisposition  to  inguinal 
rupture  to  fit  the  bandage  properly.  The  cushion  should  be 
more  convex,  and  it  may  be  requisite  to  prevent  its  displacement 
upwards  by  an  additional  strap  passing  round  the  thigh.  When 
incarcerated,  it  should  be  subjected  to  the  measures  that  favour 
reduction ;  and  if  it  resists,  must  be  prevented  as  much  as 
possible  from  increasing  by  the  compression  of  a  suspensoiy  bag. 
It  may  be  observed,  that  femoral  hernia  is  rarely  met  with  in 
this  state.  Lastly,  in  case  of  strangulation,  the  taxis,  together 
with  its  subsidiary  means,  if  necessary,  must  be  had  recourse  to 
without  delay,  so  that  no  time  may  be  lost  in  dividing  the 
stricture,  if  this  should  prove  the  only  resource. 

In  performing  the  operation  it  is  generally  better,  on  account 
of  the  smallness  of  the  tumour,  and  thickness  of  the  superjacent 
parts,  to  make,  instead  of  a  simple  incision,  one  of  the  figure  of 
the  letter  T.  The  transverse  part  of  it  should  be  as  high  as  the 
neck  of  the  swelling,  that  is,  close  to  Pouparf  s  ligament^  and  is 
most  readily  effected  by  lifting  up  a  fold  of  the  skin,  together 
with  as  much  as  possible  of  the  parts  below  that  can  be  sepa- 
rated from  the  sac,  and  running  a  knife  through  it  with  the  back 
turned  towards  the  sac  The  surgeon  may  then  cut  safely 
from  the  centre  of  this  incision  downwards,  to  the  same  depth 
with  it.     He  next  lays  aside  the  two  small  fiaps  thus  formed, 
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and  proceeds  to  expose  the  sac^  by  raising  and  dividing  with  the 
forceps  and  knife  the  layers  of  condensed  cellular  substance 
which  cover  it  If  glands  come  in  the  way,  they  must  be  dis- 
sected off  the  hernial  tumour ;  and  when  the  sac  is  approached, 
the  operator  should  be  particularly  careful  to  elevate  the  layer 
he  wishes  to  divide  at  the  fundus  or  most  projecting  part  of  the 
bag,  as  there  is  here  most  fluid  between  it  and  the  enclosed 
intestine.  In  cases  of  femoral  hernia  requiring  operation,  the 
contents  of  the  tumour  are  almost  always  recently  protruded, 
and  therefore  seldom  present  those  adhesions  or  other  morbid 
alterations  which  frequently  render  the  inguinal  operation  so 
embarrassing. 

The  direction  in  which  the  stricture  should  be  divided  has 
afforded  fruitful  subject  of  discussion.  If  the  knife  is  carried 
upwards,  so  as  to  cut  through  the  crural  arch,  it  must  evidently 
endanger  the  spermatic  cord  or  round  ligament.  This,  therefore, 
which  was  the  old  operation,  is  decidedly  objectionable.  Gim- 
bernat  of  Madrid  observed  (1793),  that  the  stricture  in  femoral 
hernia  on  the  pubic  side  of  the  neck  of  the  sac  was  not  situated, 
as  had  been  erroneously  believed  before,  at  the  tuberosity  of  the 
pubis,  but  at  the  distanco  of  between  one  and  two  inches  &om  it, 
and  was  formed  by  what  is  now  called  the  crescentic  margin  of 
the  crural  arch.  The  attachment  of  the  fasciae  to  the  bone, 
between  this  point  and  the  tuberosity  of  the  pubis,  has  been 
named  Gimbemat's  ligament — an  appellation  which,  by  convey- 
ing the  idea  of  a  distinct  independent  structure,  has  occasioned 
much  confusion.  Having  ascertained  this  important  anatomical 
fact,  Gimbemat  iatroduced  a  new  method  of  relieving  the  stric- 
ture, which  was  to  cut  inwards  from  the  neck  of  the  sac  towards 
the  pubis.  He  operated  very  rudely,  by  passing  a  grooved 
director  and  bistoury  between  the  intestine  and  stricture  into  the 
abdomen,  and  then  separating  them  so  as  to  make  a  veiy  free 
division  of  the  fasciae,  and  thus  endanger  the  bladder,  or  even 
the  uterus  if  distended.  The  principle  of  the  operation,  however, 
beiQg  good,  was  adopted  in  practice,  and  would  probably  long 
ere  now  have  been  invariably  acted  on,  were  it  not  that,  in  post 


ABDOMKN.  355 

mortem  examinations  of  femoral  hernias,  the  obturator  artery  has 
been  found  rising  from  the  epigastric  or  external  iliac  and 
encircling  the  neck  of  the  sack.  This  origin  of  the  artery  is  now 
ascertained  to  be  far  from  unusual,  but  there  is  reason  to  doubt 
that  the  vessel  will  often  allow  the  hernia  to  protrude  between 
it  and  the  trunk  from  which  it  rises,  so  as  to  lie  on  the  pubal 
side  of  the  sac,  and  be  in  the  way  of  the  knife;  and  even  though 
it  were  to  be  so  situated,  there  seems  little  danger  of  cutting  its 
coats  in  dividing  the  stricture,  provided  this  part  of  the  operation 
be  properly  performed.  The  tumour,  which  is  generally  very 
small,  depends  principally  on  fluid  accumulated  in  the  sac,  and 
the  portion  of  intestine  subjected  to  strangulation  is  often  no 
laiger  than  the  point  of  the  finger  ;  but  even  though  it  should 
equal  in  size  a  pigeon's  ^g,  which  it  seldom  exceeds,  a  very  slight 
dilatation  of  the  stricture  is  sufficient  for  permitting  reduction. 
Instead  of  the  coarse  and  dangerous  procedure  of  Gimbemat, 
therefore,  the  division  of  the  tight  edge  of  the  fasciaB  should  be 
effected  very  gently  and  cautiously.  The  surgeon  having  intro- 
duced his  fore-finger  into  the  sac  close  up  to  its  neck,  with  the 
nail  turned  towards  the  intestine,  feels  for  the  crescentic  maigin 
of  the  fasciae,  or  rather  for  its  situation,  since  in  cases  requiring 
an  operation  the  stricture  is  too  tight  to  permit  the  smallest  part 
of  the  finger  to  be  passed  through.  He  then  carries  up  a  blunt- 
pointed  slightly-curved  bistoury  along  his  finger,  towards  which 
the  flat  side  is  turned,  and  carefully  insinuates  its  point  within 
the  stricture,  which  being  accomplished,  he  turns  the  knife  so  as 
to  direct  the  cutting  edge  to  it ;  and  if  sufficient  dilatation  is  not 
thus  obtained,  he  presses  the  edge  of  the  knife  on  the  tense  fibres 
without  using  any  sawing  motion.  As  room  is  gained,  he  presses 
his  finger  gradually  forwards,  until  he  feels  that  the  point  is 
£Eurly  within  the  abdominal  cavity,  when  he  may  be  sure  that 
enough  has  been  done.  It  often  happens  that»  immediately  upon 
the  return  of  the  protruded  viscera,  a  quantity  of  serous  fluid 
escapes  from  the  abdomen,  which  has  an  alarming  appearance,  but 
is  not  of  the  slightest  consequenca  The  after-treatment  of  the 
patient  should  be  conducted  on  the  same  principles  which  have 
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been  explained  in  regard  to  inguinal  hernia.  It  may  here  not  be 
improper  again  to  notice  the  question,  whether,  in  operating  for 
hemia>  it  would  not  be  better  to  relieve  the  stricture  without 
cutting  into  the  cavity  of  the  peritoneum.  The  advantage  con- 
tended for  in  favour  of  the  latter  practice  is  its  lessening  the  risk 
of  inflammatory  consequences.  In  opposition  to  it  many  strong 
objections  wiU  readily  appear — as,  in  the  first  place,  the  diflSculty, 
or  rather  impracticability,  of  safely  dividing  a  tight  stricture 
without  the  assistance  chained  from  introducing  a  finger  into  the 
sac  as  a  guide  for  the  knife ;  secondly ,  the  ineflSciency  of  pressui-e 
to  reduce  the  protruded  parts,  unless  the  orifice  through  which 
they  have  escaped  be  rendered  very  free  indeed,  so  long  as  it 
operates  through  the  medium  of  fluid  contained  in  a  bag;  thirdly^ 
the  fear  of  returning  the  sac  along  with  the  viscera,  in  which 
case  strangulation  may  still  be  maintained  by  its  narrow  neck ; 
fourthly^  the  ground  for  believing  that  the  neck  of  the  sac  is  in 
general  much  concerned  in  causing  the  strangulating  constrictioii, 
so  as  to  require  division  no  less  than  the  fascial  stricture  itself ; 
and,  lastly y  the  chance  of  returning  the  intestine  in  a  state  im- 
proper for  reduction,  or  of  being  foiled  in  doing  so  from  adhesions 
or  other  morbid  changes,  requiring  free  inspection,  and  the  use 
of  the  knife  for  their  removal. 

Unibilical  Hernia, 

Children  are  sometimes  bom  with  a  malformation  of  the 
abdominal  parietes,  which  exposes  the  peritoneum  of  the  epi- 
gastric region  to  view,  and  allows  the  viscera  to  protrude,  not- 
withstanding any  pressure  that  may  be  employed  to  prevent 
them  from  doing  so.  Such  imperfectly  formed  beings  generally 
die  soon  after  birth  ;  and  if  they  survive,  must  labour  perma- 
nently under  the  inconvenience  which  attends  the  unprotected 
condition  and  displacement  of  their  bowels  ;  aU  that  art  can  do 
being  to  afford  some  mechanical  support,  where  the  parietes  of 
the  abdomen  are  defective,  by  means  of  a  firm  case  of  leather  or 
other  suitable  materiaL  But,  independently  of  this  defective 
structure,  the  viscera  may  be  protruded  through  the  umbilical 
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aperture,  or  passage  for  the  vessels  of  the  fcetus,  the  thin  skin 
which  is  formed  after  the  separation  of  the  cord  being  distended 
by  the  sac  of  peritoneum.  Such  an  occurrence  can  take  place 
only  within  a  short  period  after  birth,  since  the  imibilical  open- 
ing subsequently  becomes  obliterated,  and  occupied  by  a  firm 
unyielding  cicatrix.  Hernia  occasionally  appears  in  the  adult 
near  the  umbilicus ;  but  then  it  is  always  situated  in  a  preter- 
natural aperture,  and  is  said  to  be  Ventral  True  umbilical 
hernia  in  the  adult  is  always  congenital 

In  the  treatment  of  this  species  of  hernia,  it  is  of  great  con- 
sequence that  reduction  should  be  effected  and  maintained  while 
the  aperture  still  retains  its  disposition  to  become  obliterated,  so 
that  a  radical  cure  may  be  effected,  and  the  patient  saved  from 
the  necessity  of  wearing  a  bandage  permanently.  In  children, 
where  there  is  no  malformation,  and  merely  a  relaxation  of  the 
umbilical  opening,  this  may  in  general  be  easily  accomplished, 
by  returning  the  protruded  viscera;  then  placing  a  conical- 
shaped  compress,  such  as  a  nutm^  enveloped  with  lint,  on  the 
opening  through  which  they  passed;  and,  lastly,  affording  suffi- 
cient pressure  by  applying  cross  straps  of  adhesive  plaster.  This 
attains  the  object  better  than  a  circular  bandage,  which  neces- 
sarily compresses  the  general  cavity  of  the  abdomen,  and  thus, 
though  it  counteracts  the  predisposition  by  strengthening  the 
parietes,  tends  to  excite  the  disease.  In  the  slight  degree  of 
this  complaint  usually  met  with  in  infants,  which  merely  pre- 
sents the  appearance  of  a  thimble-like  protrusion  from  the 
umbilicus,  it  is  not  necessary  to  employ  any  means  of  treatment, 
as  the  parts  soon  assume  a  normal  state  through  spontaneous 
contractioa  In  adults  such  simple  measures  are  not  sufficient, 
and  more  powerful  pressure  is  required.  The  best  apparatus  for 
the  purpose  consists  of  two  broad  circular  cushions,  one  of 
which  is  placed  on  the  back,  and  the  other  opposite  the  seat  of 
the  hernia,  which  may  be  connected  by  a  spring  with  any 
reqidsite  degree  of  forca  Additional  security  for  this  bandage 
can  be  readily  obtained,  if  found  necessary,  by  means  of  straps 
passed  under  the  perineum,  or  brought  over  the  shoulders. 
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Incajxserated  and  strangulated  umbiUcal  hernia  should  be 
treated  on  the  same  principles  as  those  which  have  been  ex- 
plained. When  the  operation  is  judged  requisite,  a  crucial  in- 
cision should  be  made  through  the  integuments,  having  the  most 
prominent  part  of  the  tumour  for  its  centre,  unless  the  hernia  is 
very  large,  when  it  will  be  sufficient  to  make  a  simple  incision 
two  or  three  inches  long,  at  the  base  of  the  swelling,  directed 
towards  the  centre.  The  s^  is  to  be  exposed  and  opened  in  the 
same  way  that  has  been  already  described,  and  the  stricture 
may  be  divided  on  any  side,  or,  what  is  better,  on  several  sides, 
so  that  no  one  is  cut  very  extensively.  The  omentum  is  in  this 
situation  apt  to  cover  the  viscera,  and  ought  to  be  carefully  dis- 
engaged from  them  before  being  either  cut  away  or  reduced 

Ventral  Hernia. 

What  has  been  said  regarding  umbilical  hernia  wiU  apply  in 
all  respects  to  ventral  hernia,  with  the  exception,  that,  as  the 
disease  is  almost  exclusively  confined  to  adults,  some  powerful 
means  of  compression  are  required  Protrusions  of  this  kind  are 
not  common,  and  when  they  do  occur,  are  generally  situated  in 
the  linea  alba  near  the  umbilicus ;  but  the  records  of  suigeiy 
shew,  that  they  may  take  place  in  almost  every  part  of  the 
abdominal  parietes. 

Hernia  Dorsalis,  or  through  the  Ischiatic  Notch,  Hejuia  of 
the  Foramen  Ovale,  and  Hernia  of  the  Perineum,  are  so  ex- 
tremely rare  that  it  does  not  seem  necessaiy  to  detail  the  par- 
ticulars of  the  few  cases  in  which  they  have  been  observed. 
In  a  case  of  perineal  hernia  that  came  under  my  notice,  the 
patient,  a  middle-aged  female,  made  a  narrow  escape,  from 
having  the  tumour  opened  instead  of  an  abscess.  The  swell- 
ing was  larger  than  a  turkey's  egg,  and  lay  between  the  anus 
and  tuberosity  of  the  rectum. 

Internal  Hernia, 

Under  this  title  are  comprehended  two  conditions,  very 
different  in  rogard  to  their  diagnosis  and  treatment     In  one 
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of  them  the  strangulation  is  caused  by  the  constriction  of 
some  preternatural  adhesion  or  band»  which  has  resulted  from 
inflammation  taking  place  within  the  abdominal  cavity.  On 
such  occasions,  interference,  though  occasionally  attempted,  does 
not  seem  warrantable,  on  account  of  the  obscurity  which  must 
prevent  the  diagnosis  from  ever  being  quite  certain,  the  difficulty 
of  disentangling  the  intestine— often  a  tedious  and  operose  pro- 
cess, even  in  the  dead  body — and  the  extreme  danger  resulting 
from  such  exposure,  handling,  and  cutting  of  the  viscera.  Even 
in  circumstances  apparently  the  most  desperate,  the  chance  of 
spontaneous  recovery  must  exceed  that  of  escape  from  the  efiects 
of  an  operation  attended  with  so  much  risk  and  so  little  promise 
of  success. 

In  the  other  form  of  the  disease,  which  may  more  correctly 
be  denominated  Internal  Hernia,  the  case  is  very  different,  the 
seat  of  constriction  being  the  neck  of  a  sac,  which  may  be  dis- 
tinctly recognised  and  is  safely  accessible.  This  sac  is  formed 
by  protrusion  of  the  peritoneum  through  one  of  the  apertures  of 
the  abdominal  parietes,  which  constitute  the  ordinary  seat  of 
hernia,  more  especially  that  of  the  inguinal  canal,  and  produces 
the  effect  in  question  by  having  been  reduced  into  the  abdomen 
together  with  the  portion  of  intestine  contained  in  it  In  one 
case  thai  came  under  my  care,  the  sac  had  not  been  protruded 
for  many  months  previous  to  the  symptoms  of  strangulation, 
and  therefore  may  perhaps  have  for  some  time  existed  in  an 
empty  state.  But  in  general  this  condition  takes  place  during 
the  period  of  strangulation,  and  is  effected  by  external  pressure 
employed  for  the  taxis.  The  diagnosis  is  therefore  rendered 
distinct  by  the  symptoms  persisting  after  the  tumour  disappears, 
and  may  usually  be  confirmed  by  carefully  examining  the  seat 
of  protrusion,  where  a  sense  of  fulness  or  resistance  is  perceived 
when  pressure  is  made  over  the  internal  tumour. 

When  the  histoiy  of  the  case  and  the  existing  symptoms 
afford  ground  for  believing  that  the  sac  has  been  reduced, 
together  with  its  strangulated  contents,  no  time  should  be  lost 
in  affording  relief    For  this  purpose,  a  free  incision  having  been 
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made,  so  as  to  expose  the  spermatic  cord,  the  operator  introduces 
his  finger  through  the  external  ring  under  the  tendinous  expan- 
sion of  the  external  oblique  muscle,  and  divides  it  directly  up- 
wards with  a  blunt-pointed  bistoury,  to  the  extent  of  an  inch  or 
more,  if  necessary,  to  bring  the  bottom  of  the  sac  into  view.  It 
generally  then  protrudes,  and  admits  of  being  treated  as  in  ordi- 
nary cases  of  hernia ;  but  if  it  does  not  do  so,  even  when  the 
patient  coughs,  may  be  readily  seized  with  forceps,  and  drawn 
fairly  into  view.  In  the  case  above  alluded  to,  where  the  strangu- 
lation had  taken  place  within  the  abdomen,  I  found  no  difficulty 
in  executing  the  process  as  just  described,  and  with  complete 
success.  It  is  matter  of  much  regret  that  this  mode  of  relief  has 
been  adopted  in  a  comparatively  small  proportion  of  the  cases 
requiring  it  which  have  hitherto  occurred,  and  in  general  at  a 
period  of  the  disease  so  advanced  as  to  preclude  any  chance  of 
recovery ;  but  the  attention  which  has  of  late  years  been  devoted 
to  the  subject  will,  it  is  hoped,  render  the  practice  in  future 
more  satisfactory  and  creditable  to  the  art  of  surgery. 

Iliac  Abscess. 

Collections  of  matter  are  sometimes  formed  in  the  iliac  or 
inguinal  regions,  lying  between  the  parietes  of  the  abdomen  and 
the  peritoneum.  As  the  gut  on  the  right  side  is  in  this  situation 
partly  uncovered  with  peritoneum,  there  is  a  risk  of  ulcerative 
absorption  being  induced  in  its  coats  by  the  pressure  of  the  con- 
fined fluid,  so  as  to  form  a  preternatural  opening  into  the  caput 
ccemim,  which  may  become  a  stercoraceous  fistula  if  the  integu- 
ments also  give  way.  To  prevent  this  occurrence,  it  is  right  in 
such  cases  to  make  an  early  aperture.  Tliis  complaint  is  met 
with  most  frequently  in  females  soon  after  delivery,  but  is  not 
confined  to  this  condition ;  and  I  have  even  met  with  it,  though 
certainly  very  seldom,  in  patients  of  the  other  sex.  The  abscess 
is  generally  of  a  subacute  character,  and,  from  its  insidious  for- 
mation, is  apt  to  escape  recognition. 
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CHAPTER    XVIII. 

PELVIS. 

Imperfcrrate  Anus. 

Deficienct  or  imperforation  of  the  anus  is  a  congenital  disease, 
and  exhibits  several  varieties  which  must  be  distinguished  in 
practice.  Sometimes  the  rectum  is  completely  formed,  with  the 
exception  of  having  its  orifice  closed  by  a  thin  membrane,  which 
allows  the  dark  colour  of  the  meconium  to  be  discerned  through 
it  This  obstruction,  instead  of  existing  at  the  extremity  of  the 
gut,  may  be  situated  a  Uttle  above  it»  so  as  to  require  the  intro- 
duction of  a  finger  for  its  discovery.  The  rectum  is  also  occasion- 
ally found  to  be  deficient  at  its  lower  part,  becoming  nearly  or 
altogether  impervious  at  the  distance  of  an  inch  or  more  from 
where  the  anus  ought  to  be.  In  such  cases,  there  is  not  unfre- 
quently  a  communication  between  the  intestine  above  the  ob- 
structed part  and  the  vagina  of  the  female,  or  the  urinaiy  bladder 
of  the  male,  the  former  of  which  compUoations  has  sometimes 
proved  sufficient  for  affording  passage  from  the  bowels  during 
the  course  of  a  long  life. 

The  symptoms  of  imperforate  anus  are  swelling  and  tension 
of  the  abdomen,  vomiting,  and  absence  of  the  usual  evacuations 
from  the  bowels.  If  the  child  is  not  relieved  by  having  an 
aperture  effected  for  the  escape  of  the  confined  feculent  matters, 
it  must  speedily  perish, — and  an  examination  of  the  rectum 
should  therefore  be  always  instituted  without  delay,  when  there 
are  symptoms  indicative  of  obstruction,  and  more  especially  when 
there  is  no  discharge  of  meconium. 

In  case  of  simple  closure,  without  deficiency  of  the  gut,  the 
membrane  should  be  freely  divided  in  a  crucial  direction  with  a 
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probe-pointed  bistoury,  guided  on  the  finger.  To  prevent  contrac- 
tion of  the  wound,  it  will  be  necessary  to  introduce  daily,  until 
the  cure  is  completed,  a  tent  of  lint  smeared  with  some  unctuous 
matter.  If  there  is  no  appearance  of  an  anus,  and  the  lower  part 
of  the  rectum  is  wanting,  the  prognosis  must  be  very  unfavour- 
able, since  such  a  malformation  is  usually  associated  with  other 
imperfections  of  the  system ;  and  though  it  should  not  be  so 
complicated,  is  remedied  with  great  difficulty,  as  the  opening 
made  by  incision  through  the  integuments  and  subjacent  tissues, 
even  if  it  reaches  the  rectum,  and  suffices  in  the  first  instance  for 
allowing  the  evacuations,  is  very  apt  to  contract^  or  become 
almost  obliterated,  notwithstanding  every  care  that  can  be  taken 
to  prevent  it  from  doing  so.  The  child  should  be  placed  upon  its 
back,  and  have  its  thighs  held  up  so  as  to  expose  the  parts  fairly 
to  view.  The  surgeon  then  makes  an  incision  about  an  inch  in 
length  in  the  mesial  plane,  having  its  posterior  extremity  about 
half  an  inch  distant  fix)m  the  os  coccygis.  Making  way  with  the 
knife,  he  introduces  his  finger  in  the  direction  of  the  hollow  of  the 
sacrum, — and  if  the  gut  is  near,  he  will  discover  it  by  the  fluc- 
tuation of  its  contents.  If  he  succeds  in  puncturing  the  coats  of 
the  intestine,  the  opening  is  to  be  enlarged  to  a  suitable  extent, 
and  prevented  from  closing  by  the  introduction  of  a  tent  But 
if  he  fails  in  finding  the  gut  within  the  distance  of  at  most  two 
inches  from  the  surface,  he  need  not  prosecute  the  search  further. 
In  cases  where  a  communication  exists  between  the  rectum  and 
bladder  or  vagina,  assistance  may  be  derived  in  discovering  the 
obstructed  extremity  by  introducing  a  director  through  the  pre- 
ternatural passage  into  the  cavity  of  the  intestine.  There  are 
some  cases  on  record  in  which  life  has  been  preserved  by  cutting 
into  the  colon,  but  such  attempts  can  hardly  be  recommended. 

Stridure  of  the  Rectum, 

Stricture  of  the  rectum  sometimes,  but  very  rarely,  exists  as 
a  congenital  imperfection,  and  almost  always  depends  upon 
changes  in  the  structure  of  the  coats  of  the  intestine  taking  place 
in  the  progress  of  life,  especially  during  its  middle  and  later 
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perioda  like  stricture  of  the  oesophagus,  it  may  be  caused 
either  by  simple  contraction,  with  thickening  and  induration  of 
the  gut,  or  by  morbid  degeneration  of  its  constituent  tissues, 
in  which  case  the  resulting  tumour  is  usually  of  a  carcinoma* 
tons  nature. 

The  sjrmptoms  of  simple  stricture  are  painful  and  imperfect 
evacuations  of  the  bowels, — the  desire  to  empty  the  rectum  con- 
tinuing after  the  most  powerful  and  prolonged  efforts  of  expul- 
sion,— ^the  discharge  of  fluid  matters  with  great  force,  as  if  from 
a  squirt, — ^the  appearance  of  the  solid  evacuations  in  the  form  of 
slender  cylinders  or  small  round  masses, — and  the  admixture  of 
a  laige  quantity  of  mucus,  often  bloody,  with  the  feculent  excre- 
tiona  The  disease  generally  manifests  itself  very  insidiously, 
and  before  long  is  usually  accompanied  with  a  distended  state  of 
the  abdomen,  which  is  owing  partly  to  retention  of  the  intestinal 
contents,  and  partly  to  a  tympanitic  condition  induced  by  the 
irritation.  The  desire  to  empty  the  bowels  becomes  at  length 
ahnost  incessant,  and  the  fr^uent  attempts  which  are  made  to  do 
so  being  seldom  followed  by  any  evacuation  except  of  fluids, 
there  is  a  risk  of  erroneously  supposing  that  the  patient  labours 
imder  diarrhoea^  and  with  this  view  of  prescribing  astringent  or 
other  kinds  of  constipating  medicines,  which  have  a  tendency  to 
increase  the  distension  of  the  intestine.  In  all  cases  of  doubt, 
an  examination  should  be  made  with  the  finger,  to  ascertain 
positively  whether  or  no  there  be  a  stricture.  It  is  generally 
found  about  two  inches  or  two  inches  and  a  half  distant  from 
the  orifice,  and  veiy  rarely  higher  up;  although  some  practi- 
tioners allege  that  they  are  able  to  detect  constrictions  even  in 
the  sigmoid  flexure  of  the  colon.  But  the  greatest  tact  and 
dexterity  cannot  insure  even  a  moderate  approach  to  certainty, 
in  exploring  the  width  of  a  canal  so  capacious  and  loosely  con- 
nected as  the  upper  part  of  the  rectum,  as  the  coats  are  extremely 
apt  to  be  pushed  before  the  point  of  the  bougie,  and  lead  to  the 
belief  that  there  is  a  stricture  when  none  exista  It  is  often 
erroneously  supposed  that  a  stricture  can  be  felt  about  five  or  six 
inches  up  the  gut,  owing  to  the  resistance  caused  by  the  promon- 
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tory  of  the  stwrum  to  the  introduction  of  a  bougia  The  diflS- 
culty  of  obtaining  satisfactory  evidence  as  to  the  existence  of 
stricture  in  these  situations  is  the  less  to  be  regretted,  as  it  is 
ahnost  always  seated  within  reach  of  the  finger,  which  cannot  be 
deceived ;  and  if  beyond  this  extent,  may  be  deemed  quite  irre- 
mediable. Unless  the  patient  be  relieved,  general  emaciation  is 
gradually  induced  by  the  continual  distress  and  derangement  of 
the  intestinal  fimctions.  Hectic  irritation  follows,  and  death 
may  be  the  ultimate  eflfect,  either  from  gradual  exhaustion  or 
from  inflammation  of  the  bowels.  The  progress  of  the  disease  is 
usually  veiy  slow,  and  years  may  elapse  before  the  symptoms  are 
sufficiently  severe  to  excite  attention,  their  insidious  approach 
rendering  the  patient  unaware  of  their  presence,  even  when  dis- 
tinctly marked.  In  carcinomatous  contraction  of  the  rectum, 
the  patient  suffers  the  symptoms  which  have  been  described,  and 
also  those  attendant  upon  that  kind  of  morbid  degeneration,  viz., 
lancinating  pains,  not  constant  but  severe,  an  almost  cartilaginous 
hardness  of  the  rectum,  which  is  felt  if  the  finger  be  introduced 
to  the  diseased  part,  and  frequently  extends  to  the  skin  surround- 
ing the  anus ;  also,  when  the  disease  has  advanced  to  the  ulcer- 
ated stage,  a  fetid  sanious  discharge  from  the  anus,  together  with 
involuntary  evacuation  of  thin  feculent  matters.  In  females,  a 
communication  with  the  vagina  is  often  established,  and  allows 
the  contents  of  the  bowel  to  escape  by  it.  The  appearance  of  the 
patient  further  characterises  the  nature  of  tlie  case,  being  thin 
and  cachectic-looking,  and  exhibiting  the  greenish-yellow  com- 
plexion usually  observed  in  persons  labouring  under  malignant 
disease. 

In  treating  simple  stricture  of  the  rectum,  if  it  should  appear 
that  the  contraction  depends  on  congenital  malformation,  which, 
it  is  important  to  know,  sometimes  escapes  observation  imtil  an 
advanced  period  of  life,  the  best  course  is  to  divide  the  constric- 
tion freely  with  a  knife,  and  afterwards  interpose  dressing  suffi- 
cient to  prevent  immediate  closure  of  the  wound  or  its  subsequent 
contraction.  But  if  the  stricture  be  the  result  of  diseased  action 
in  the  coats  of  the  gut,  which  has  caused  thickening  and  indura- 
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tion  of  them,  the  best  remedy  consists  in  the  introduction  of 
bougies  successively  increased  in  size,  which,  by  inducing  inter- 
stitial absorption  in  the  parietes  of  the  intestine,  gradually 
restores  them  to  a  natural  state.  Bougies  for  this  purpose  are 
employed  of  various  materials,  such  as  steel,  elastic  gum,  wood, 
and  glass.  The  two  first  are  the  best  They  should  be  slightly 
curved  to  facilitate  their  entrance  into  the  rectum,  and,  if 
metallic,  have  a  bulging  extremity  to  render  their  passage 
through  the  stricture  more  distinctly  perceptible.  Before  being 
used,  they  ought  to  be  heated  by  immersion  in  warm  water,  and 
anointed  with  some  unctuous  substance.  There  is  no  advantage 
in  allowing  them  to  remain  for  any  length  of  time  after  being  in- 
troduced They  should  therefore  be  immediately  withdrawn,  and 
ought  not  to  be  employed  again  before  an  interval  of  three  or  four 
days.  Cancer  of  the  rectum  is  no  less  incurable  than  in  other 
situations^  and,  of  course,  could  not  be  excised  without  inflicting 
a  mortal  wound,  unless  of  small  extent,  and  confined  to  the  verge 
of  the  anus  ;  all,  therefore,  that  can  be  done  for  the  patient  in 
such  unhappy  circumstances,  is  soothing  the  irritation  of  the 
disease  by  opiate  injections,  the  hip-bath,  and  gentle  laxatives. 

Fissures  and  Ulcers  of  the  Rectum. 

M.  Boyer,  in  his  System  of  Surgery,  describes,  under  the  title 
of  Gergure,  or  fissure  of  the  anus,  a  very  troublesome  affection, 
which  had  previously  been  almost  entirely  overlooked.  It  con- 
sists, according  to  him,  of  one  or  more  small  superficial  ulcerated 
chops,  lying  in  the  direction  of  the  radiated  folds  of  the  anus,  but 
rather  more  internally,  so  as  not  to  be  visible  without  a  forcible 
separation  of  the  nates.  The  distinctive  symptoms  of  the  disease 
are-— pain  in  the  region  of  the  anus,  aggravated  during  evacuation 
of  the  bowels,  and  such  a  close  constriction  of  the  sphincter  as 
renders  the  introduction  of  a  finger,  or  even  a  much  smaller  body, 
insufferably  painful  It  may  occur  at  any  age,  but  is  most  fre- 
quently met  with  at  and  before  the  middle  period  of  Ufe,  and  in 
males  much  more  frequently  than  females.  The  patient  at  first 
merely  feels  pain  coming  on  some  time  after  evacuation  of  the 
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rectum,  and  suffers  no  further  inconvenience  in  the  intervals 
between  these  attacks,  which  may  be  of  several  hours'  duration. 
As  the  disease  advances,  he  experiences  more  severe  and  con- 
tinued distress ;  pressure  of  any  kind,  as  that  which  proceeds 
from  sitting,  occasions  great  uneasiness ;  and  constipation  is 
induced,  which,  by  causing  induration  of  the  feculent  matters, 
renders  the  symptoms  still  more  intense.  Mucus,  sometimes 
tinged  with  blood,  is  copiously  discharged  ;  when  the  nates  are 
separated,  the  anus  appears  to  be  absent,  owing  to  the  close  con- 
traction which  it  suffers  from  the  inordinate  action  of  the  muscle  ; 
and  if  an  attempt  is  made  to  introduce  the  finger,  the  patient 
involuntarily  springs  beyond  the  surgeon's  reach.  Any  circum- 
stances productive  of  local  or  general  irritation  tend  to  aggravate 
the  patient's  suffering  ;  and  those  of  an  opposite  kind  occasion- 
ally procure  for  him  intervals  of  comparative  ease.  The  pain  is 
especially  referred  to  the  situations  which  the  chops  occupy. 
The  causes  of  the  disease  are  not  well  ascertained. 

For  the  cure  of  this  complaint,  Boyer  considered  it  necessary 
to  divide  the  Sphincter  ani,  and  such  has  been  deemed  the  only 
certain  means  of  remedy.  Beginning  my  practice  under  this 
impression,  I  gradually  limited  the  extent  of  incision,  and  since 
1832  have  felt  warranted  to  state,  that  so  far  from  division  of 
the  whole  muscle  being  required,  cutting  the  mucous  membrane 
alone  is  sufficient.  In  shorty  the  essential  of  the  operation  is, 
converting  the  fissure  into  an  incision  ;  and- for  this  purpose,  in- 
stead of  the  deep  gash  described  by  M.  Boyer,  I  merely  insert  the 
point  of  a  sharp-pointed  curved  bistoury  at  the  lower  end  of  the 
chop,  and  bring  it  out  at  the  other  extremity,  so  as  to  pass  under 
the  base  and  insure  its  complete  division.  The  small  wound 
thus  inflicted  scarcely  requires  any  dressing,  and  the  patient  is 
at  once  relieved. 

There  is  a  form  of  this  disease  which  frequently  occurs,  but 
is  less  easily  recognised,  though  the  symptoms  are  well  marked, 
and  the  sufferings  of  the  patient  so  great  that  its  discovery  is  of 
no  small  consequence,  especially  as  the  remedy  is  equally  simple 
and  certain.     This  is  an  ulcer  seated  immediately  within  the 
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sphincter,  where,  of  course,  it  cannot  be  brought  into  view  by 
the  most  forcible  separation  of  the  nates,  and  admits  of  detection 
only  by  examination  with  the  finger  gently  introduced,  and 
carried  round  the  circumference  of  the  gut,  so  as  to  feel  the  con- 
dition of  its  surfaca.  The  ulcer  has  an  elongated  form,  and  rarely 
exceeds  half  an  inch  in  length,  not  deep,  but  indurated  at  the 
margin,  which  facilitates  its  recognition.  The  patient's  acute  pain, 
when  pressure  is  made  on  the  ulcerated  surface,  also  assists  in 
the  examinatioa 

The  symptoms  of  this  ulcer  of  the  rectum  are  similar  to  those 
attending  fissures  of  the  anus.  There  is  the  same  pain  afttr 
going  to  stool,— the  same  uneasiness  in  sitting,  when  the  patient 
may  be  observed  to  rest  with  one  hip  on  the  comer  of  his  chair, 
— and  the  same  slimy  discharge  from  the  bowela  Uneasy  feel- 
ings in  the  urinary  organs  are  very  generally  complained  o^ 
especially  a  disagreeable  sensation  m  the  perineum,  and  frequent 
desire  to  make  water,  with  more  or  less  pain  in  doing  so.  I  have 
met  with  instances  of  twenty  or  thirty  years'  misery  from  this 
source,  aggravated  by  an  endless  variety  of  treatment,  directed 
to  the  urethra  by  practitioners  in  this  department  of  practice 
both  at  home  and  abroad 

When  the  presence  of  such  an  ulcer  has  been  recognised,  the 
patient  may  be  relieved  by  the  following  no  less  simple  than 
certain  procedure.  The  operator  having  gently  insinuated  the 
point  of  his  fore-finger,  well-oiled,  far  enough  to  feel  the  exact 
situation  and  extent  of  the  ulcerated  surface,  places  the  point  of 
the  sharp  curved  bistoury  at  the  margin  of  the  anus,  and  pushes 
it  upwards  so  as  to  pass  under  the  base  and  issue  into  the  gut 
above  the  summit  of  the  ulcer,  after  which  the  incision  is  com- 
pleted. It  thus  resembles  that  which  has  been  described  above 
for  the  remedy  of  Fissvres,  and  requires  the  same  treatment,  or, 
rather,,  is  equally  independent  of  any. 

Foreign  Bodies  in  ihe  Rectum. 

Foreign  bodies  are  introduced  into  the  rectum  either  by 
descending  through  the  intestinal  canal,  or  by  being  forced  through 
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the  amis.  They  are  prevented  from  escaping  by  their  size,  or 
shape,  or  by  both  of  these  circumstances.  Concretions  of  indi- 
gestible matters,  swallowed  along  with  the  food,  or  indurated 
masses  of  the  ordinary  feculent  substance,  may  obstruct  the  gut. 
Fish-bones  and  other  hard  bodies  of  a  spicular  form,  after  passing 
through  the  whole  length  of  the  intestines,  are  sometimes  detained 
by  the  sphincter  ani.  Pieces  of  wood,  glass,  earthenware,  and 
other  matters,  have  been  accidentally  lodged  in  the  rectum,  by 
patients  endeavouring  to  procure  evacuation  of  their  bowels,  and 
still  more  rude  articles  have  been  forced  into  it  in  consequence 
of  falls  on  the  breech.  The  symptoms  of  course  vary  with  the 
bulk  and  figure  of  the  foreign  body.  If  it  merely  obstructs  the 
passage,  the  patient  suffers  only  from  constipation,  together  with 
more  than  usual  uneasiness  and  sensation  of  weight  in  the  region 
of  the  rectum ;  and  if  the  coats  of  the  gut  are  punctured  or 
lacerated,  the  additional  symptoms  of  bloody  mucus,  or  blood  dis- 
charged by  stool,  and  pain  more  or  less  acute,  will  indicate  the 
nature  of  the  case.  But  the  only  method  of  acquiring  certain 
information  as  to  the  state  of  matters  is  to  make  an  examination 
with  the  finger,  and  this  ought  always  to  be  done  when  there  is 
any  reason  to  suspect  the  existence  of  a  local  cause  of  irritation 
or  obstruction  in  the  rectum. 

For  effecting  the  removal  of  foreign  bodies  from  the  rectum, 
different  means  must  be  employed,  according  to  the  circumstances 
of  the  case.  Feculent  masses  should  be  broken  down  with  a 
scoop,  or  spoon,  and  extracted  by  the  same  means.  Hard,  pointed 
substances  are  best  withdrawn  by  straight  or  slightly-curved 
forceps,  guided  with  the  finger,  so  as  first  to  dislodge,  and  then 
extract  them.  If  they  cannot  be  got  out  entire,  another  pair  of 
forceps  should  be  employed  to  break  them  into  fragments,  while 
the  principal  portion  is  held  steady  with  those  first  introduced. 
When  the  difficulty  proves  extreme,  it  will  be  much  better  to 
make  a  free  division  of  the  integuments  and  sphincter,  than  sub- 
ject the  intestine  to  the  risk  of  injuiy  from  violent  efforts  at 
extraction. 
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Hemorrhoids, 

By  Hemorrhoids^  or  Piles,  are  understood  tumours  of  different 
kinds  which  are  met  with  at  the  veige  of  the  anus,  either  without 
or  within  the  sphincter, — in  the  former  of  which  cases  they  are 
said  to  be  external,  and  in  the  latter  internal  They  sometimes 
depend  on  a  varicose  condition  of  the  hemorrhoidal  veins,  which 
form  round,  tense,  dark-coloured  swellings, — ^but  they  more  fre- 
quently consist  of  a  morbid  growth  of  the  skin  or  mucous  mem- 
brane, and  subjacent  cellular  tissue.  When  external,  they  are  of 
a  round  or  flattened  form,  and  except  when  suffering  from  in- 
flammation, possess  the  natural  appearance  and  consistence  of 
the  part.  When  internal,  they  are  veiy  vascular,  generally  of  a 
florid  colour,  and  uneven  on  the  surface  like  a  strawberry.  Ex- 
ternal hemorrhoids  occasionlittle  inconvenience, unless  irritated  or 
inflamed,  when  they  become  much  enlarged,  round,  tense,  and 
extremely  painful,  especially  if  subjected  to  pressure.  But  those 
of  the  internal  kind  are  productive  of  more  continued  distress,  by 
protruding  from  slight  exertions,  bleeding  at  stool,  or  exciting 
sympathetic  uneasiness  in  the  urinaiy  organs.  These  symptoms 
are  not  always  equally  severe,  but,  while  hardly  ever  absent  alto- 
gether, are  apt  to  suffer  occasional  exacerbations,  in  consequence 
of  general  or  local  irritation.  They  exist  sometimes  together, 
sometimes  separately,  and  one  patient  may  complain  merely  of 
protrusion  of  the  bowel,  or  bleeding  from  it,  while  another  refers 
his  sufferings  entirely  to  the  bladder.  The  disease  is  often  not 
detected  until  an  examination  is  made  by  the  surgeon,  and  this 
therefore  should  always  be  done  when  the  symptoms  are  at  all 
suspicious. 

The  circumstances  that  chiefly  tend  to  produce,  and  also  aggra- 
vate, hemorrhoidal  excrescences,  are  excitement  of  the  digestive 
and  generative  organs,  constipation,  sedentary  occupations,  preg- 
nancy, and  exposure  to  o/)ld  or  wet^  which,  by  deranging  the 
actions  of  the  system,  is  apt  to  excite  local  inflammation,  especially 
in  parts  having  already  a  morbid  disposition.  It  follows  that 
the  most  effectual  means  of  preventing  the  disease  consivSt  in 
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using  regular  diet  and  exercise,  avoiding  excesses  of  every  kind, 
and  obviating  constipation,  if  it  should  occur,  by  suitable  medicine 
or  regimen.  Similar  attention  will  palliate  the  symptoms  ;  but 
during  the  paroxysms  it  is  often  necessary  to  maintain  the  hori- 
zontal posture,  to  facilitate  the  evacuation  of  the  bowels,  by  ad- 
ministering laxative  doses  of  castor  oil  and  emollient  injections, 
and  to  allay  the  inflammatory  condition  of  the  parts  affected  by 
warm  fomentations,  the  hip-bath,  and  leeches  applied  round  the 
margin  of  the  anus.  Much  relief  is  obtained  in  the  chronic  state 
of  the  complaint,  by  the  regular  use  of  cold  water  after  evacua- 
tion of  the  bowels.  But  to  effect  a  radical  cure  it  is  necessary  to 
remove  the  excrescences,  which  may  be  done  by  the  knife  or 
ligature,  accordingly  as  the  disease  is  external  or  intemaL  In 
regard  to  external  piles  there  can  be  no  doubt  that  excision  is 
the  preferable  mode,  being  much  more  speedy,  and  attended  with 
less  pain.  It  may  be  performed  either  with  a  knife  or  scissors, 
while  the  excrescence  is  held  steady  with  a  hook,  forceps,  or  the 
finger  and  thumb.  There  is  seldom  bleeding  of  any  consequence, 
and  if  a  vessel  should  throw  out  a  jet,  it  can  be  readily  tied.  The 
excision  of  hemorrhoids  from  within  the  sphincter,  owing  to  the 
greater  vascularity  in  this  situation,  and  the  difficulty  of  apply- 
ing pressure  or  styptics  to  the  cut  surface,  is  attended  with  the 
danger  of  hemorrhage  so  profuse  as  to  be  very  alarming,  or  even 
prove  fatal,  and  is  also  apt  to  excite  a  no  less  dangerous  in- 
flammation. In  such  cases  the  ligature  ought  to  be  preferred,  as 
it  is  perfectly  safe,  and  has  the  advantage  of  so  altering  the 
structure  of  any  portion  of  the  excrescence  that  may  have  been 
permitted  to  remain,  as  to  prevent  a  relapse  of  the  disease.  When 
the  patient,  by  straining  at  stool,  has  caused  the  whole  mass  of 
excrescences  to  protrude,  the  surgeon  should  tie  them  close  to 
their  roots  with  silk  threads  as  tightly  as  he  can.  He  may  do 
this  either  by  transfixing  them  at  the  base  with  a  needle,  and 
then  including  a  half  of  each  in  one  of  the  threads,  or  if  they  are 
small,  seizing  them  with  a  hook  or  forceps,  and  applying  single 
ligatures.  The  everted  gut  and  tumours  should  then  be  carefully 
replaced,  and  the  patient  should  not  quit  the  horizontal  posture 
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until  the  ligatures  separate.  If  he  suffers  much  irritation^  which 
is  seldom  the  case,  he  will  derive  most  relief  from  doses  of  the 
muriate  of  morphia,  repeated  as  often  as  may  be  necessary,  and 
the  hip-bath.  Setention  of  urine  is  a  frequent  consequence  of 
the  operation,  and  may  require  the  introduction  of  a  catheter.  In 
the  piles  depending  upon  a  varicose  state  of  the  veins,  relief  may 
be  aflforded  during  the  inflammatory  paroxysm  by  puncturing  the 
distended  vessels  and  squeezing  out  their  coagulated  contents. 

Polypus  of  the  Rectum, 

Vascular  growths  from  the  mucous  lining  of  the  rectum,  hav- 
ing a  rounded  form,  and  narrow  elongated  neck,  so  as  to  resemble 
a  cherry,  are  occasionally  met  with  in  the  vicinity  of  the  anus. 
They  protrude  at  stool,  and  occasion  various  unpleasant  feelings, 
besides  sometimes  giving  rise  to  copious  hemorrhage.  They 
should  be  removed  by  ligatures,  which  may  be  applied  either 
simply  or  by  transfixion. 

Prolapsus  AwL 

Prolapsus  Ani  denotes  a  protrusion  of  the  intestinal  coats 
through  the  anus,  so  as  to  constitute  an  external  tumour.  The 
extent  to  which  this  occurs  varies  from  the  slightest  eversion  of 
the  mucous  membrane  immediately  within  the  sphincter,  to  the 
descent  of  the  whole  thickness  of  the  gut  for  a  considerable  part 
of  its  length.  Whatever  portion  is  forced  beyond  the  sphincter  has 
its  circulation  impeded,  and  consequently  becomes*thickened  and 
livid.  When  the  mucous  membrane  alone  is  everted,  it  presents 
the  appearance  of  a  ring ;  but  when  there  is  prolapsus  of  all  the 
coats,  the  tumour  is  globular,  varying  from  the  size  of  an  egg  to 
that  of  a  child's  head,  and  affords  a  copious  secretion  of  bloody 
mucus,  which  veiy  much  resembles  red  currant  jelly. 

Prolapsus  of  the  whole  thickness  of  the  gut,  or  what  may  be 
called  complete  prolapsus,  occurs  chiefly  in  children  and  aged 
persons,  especially  females  of  relaxed  frame.  That  of  the  inner 
membrane,  or  partial  prolapsus,  is  generally  observed  in  the  vigour 
of  life.    The  exciting  causes  of  the  former  are,  in  children,  severe 
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or  long-continued  straining  at  stool ;  and  in  adults,  generally, 
violent  exertions,  as  in  lifting  weights  on  the  back.  Some  local 
irritation,  as  that  of  ascarides  in  the  rectum,  or  stone  in  the 
bladder,  is  often  concerned  in  producing  the  disease  in  young 
persons,  especially  when  it  attains  a  great  extent  The  partial 
prolapsus,  which  is  usually  met  with  in  adults,  depends  upon 
the  presence  of  hemorrhoids. 

An  attentive  consideration  of  the  circumstances  which  have 
just  been  mentioned  will  indicate  the  preventive  and  remedial 
measures  that  promise  to  be  most  beneficiaL  In  treating  the 
complete  prolapsus  of  children,  it  is  necessary,  in  the  first  place, 
to  remove  any  local  source  of  irritation  that  may  be  discovered 
to  exist ;  and,  should  there  not  appear  to  be  some  such  exciting 
cause,  the  patient  must  be  prevented  from  straining  long  or  vio- 
lently at  stool,  by  having  his  bowels  kept  in  an  easy  state,  and 
by  being  placed  on  an  elevated  seat,  which  will  not  permit  his 
feet  to  touch  the  ground,  and  consequently  render  it  difficult  for 
him  to  bend  his  body  forwards,  which  makes  the  pressure  of  the 
diaphragm  act  more  directly  on  the  contents  of  the  pelvis. 
The  partial  protrusion  that  occurs  in  adults,  requires  for  its 
remedy  the  removal  of  hemon'lioidal  excrescences,  whether  ex- 
ternal or  internal, — the  prevention  of  constipation  by  suitable 
regimen  and  medicine, — and  the  use  of  injections  thrown  into 
the  rectum.  When  there  is  much  relaxation,  and  consequent 
tendency  to  prolapsus,  it  will  be  observed  that  the  integuments 
round  the  margin  of  the  anus,  when  the  gut  has  been  replaced, 
are  not  tense  and  smooth,  but  loose,  and  thrown  into  radiating 
folds.  M.  Dupuytren  proposed  to  cut  away  some  of  these  folds, 
and,  by  thus  diminishing  the  extent  of  the  redundant  skin,  wliile 
consolidation  of  the  remainder  was  induced  by  the  adhesive 
process  following  the  inflammation  excited  by  the  operation, 
radically  cure  the  disease.  Mr.  Hey  of  Leeds,  with  a  similar 
view,  removed  the  whole  of  the  loose  skin.  This  excision  is 
easily  performed,  and  generally  proves  effectual.  Sometimes 
the  ring  of  the  prolapsed  membrane,  from  inflaming,  becomes 
permanently  protruded,  and  the  patient,  who  suffers  constant 
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pain,  can  neither  walk  nor  stand.  In  these  circumstances,  the 
whole  of  the  protrusion  may  be  removed  by  ligature  with  perfect 
safety  and  complete  relief,  immediate  as  well  as  permanent  The 
disease  is  best  treated,  however,  when  in  its  ordinary  state,  and 
free  from  inflammation.  It  is  then  easy  to  ascertain  the  exact 
extent  of  hemorrhoidal  swelling  concerned,  and  employ  the 
requisite  measures.  In  eveiy  case,  the  whole  of  the  internal 
piles  should  be  removed  by  ligatures,  and  after  they  have  been 
tied,  any  of  the  external  kind  that  appear  are  to  be  carefully  cut 
away,  together  with  the  loose  redundant  integument  surrounding 
the  orifice  of  the  gut.  In  all  operations  at  this  part^  it  should 
be  a  nile  never  to  leave  any  hemorrhoidal  growth,  either  external 
or  internal,  since  the  portion  permitted  to  remain  will  be  almost 
sure  to  inflame  and  prove  troublesome. 

The  tumour  that  is  formed  by  prolapsus  of  the  whole  thick- 
ness of  the  intestine,  whether  occurring  in  children  or  adults,  is 
in  general  very  readily  reduced  by  slight  pressure,  provided  the 
expulsive  efforts  have  ceased,  and  the  patient  assumes  the  hori- 
zontal posture.  Occasionally,  however,  from  the  parts  being 
allowed  to  remain  for  hours,  or  even  days  protruded,  the  intes- 
tinal coats  become  greatly  thickened,  consequently  increasing 
the  size  of  the  swelling,  and  rendering  replacement  of  the  gut 
more  difficult  A  manipulation,  similar  to  that  of  the  taxis, 
must  then  be  carefully  employed,  after  the  surface  of  the  tumour 
has  been  lubricated  with  oiL  The  neck,  or  part  next  the  anus, 
is  steadily  compressed  with  the  fingers,  and  then  pushed  upwards 
through  the  ring  which  is  formed  by  the  sphincter.  Successive 
portions  are  to  be  returned  in  the  same  way,  until  the  remaining 
portion  is  so  small  as  to  admit  of  being  pushed  up  at  once. 

Fistula  in  A  no. 

Abscesses  frequently  form  in  the  neighbourhood  of  the  anus, 
and,  when  evacuation  is  allowed  to  take  place  naturally  by  ulce- 
rative absorption,  the  opening  is  generally  external ;  but  some- 
times it  is  formed  through  the  gut,  and  not  unfrequently  there 
is  both  an  external  and  internal  aperture,  the  formation  of  the 
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latter  being  usually  secondary  to  that  of  the  former.     After  the 
matter  is  discharged,  the  ca\'ity  of  the  abscess  very  rarely  heals 
spontaneously,  but  remains  contracted  in  its  capacity  and  thick- 
ened in  its  parietes,  constituting  a  sinus,  which  is  named  Fistula 
in  Ano,    The  fistula  is  said  to  be  Blind  Kxtemal,  Blind  Internal, 
or  Complete,  accordingly  as  it  has  merely  an  external  or  internal 
opening,  or  both  the  one  and  the  other.     The  external  orifice  is 
variously  situated,  but  generally  exists  at  one  side,  and  is  seldom 
either  before  or  behind  the  anus.     It  is  usually  small,  and  sur- 
rounded by  an  elevated  induration,  more  or  less  distinct.     The 
internal  opening  was  formerly  thought  equally  variable  in  respect 
to  its  distance  from  the  anus,  and  was  searched  for  at  the  highest 
part  to  which  the  sinus  reached.    IL  Eibes  (1820)  ascertained 
the  important  fact,  that,  if  existing  at  aU,  it  is  almost  invariably 
seated  about  an  inch  or  little  more  from  the  anus,  and  can  hence 
be  brought  nearly  or  altogether  into  view  by  forcibly  separating 
the  nates.     It  is  generally  small,  and  often  extremely  so,  with 
difficulty  permitting  a  probe  to  pass. 

The  symptoms  of  the  primary  abscess  are  pain,  hardness,  and 
slight  diffused  swelling  in  the  neighbourhood  of  the  anus,  from 
which  relief  is  obtained  upon  a  discharge  of  matter  talcing  place 
externally,  or  from  the  gut  There  is  great  variety  in  the  degree 
of  acuteness,  and  in  the  progress  of  the  disease,  the  pain  being 
sometimes  very  severe,  and  at  others  hardly  perceptible,  while 
evacuation  may  be  accomplished  in  the  course  of  a  week,  or  not 
until  the  expiration  of  months.  The  remaining  sinus  affords  a 
thin  discharge,  which  is  sometimes  very  copious,  and  at  others 
so  scanty  that  the  patient  might  suppose  he  had  got  quite  well, 
were  it  not  for  a  slight  staining  of  the  linen,  and  an  uneasy  sen- 
sation felt  now  and  then  in  the  parts  afiected.  The  unceasing 
action  of  the  sphincter,  which  tends  to  separate  the  sides  of  the 
sinus,  and  the  passage  of  liquid  or  gaseous  matters  from  the  in- 
testine through  it,  not  only  prevent  the  cavity  from  closing,  but 
render  its  parietes  thick  and  callous  from  the  interstitial  efiusion 
of  lymph,  which  is  induced  by  the  continued  irritation  thus 
occasioned. 
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The  causes  of  abscess  in  this  situation  are  chiefly  the  inflam- 
mation of  hemorrhoids,  remaining  long  in  a  sitting  posture,  con- 
stitutional disturbance,  and  local  irritation  from  foreign  bodies 
arrested  in  the  rectum.  Males  are  more  subject  to  the  disease 
than  females,  who  comparatively  rarely  suiBfer  from  it  It  occurs 
most  frequently  during  the  vigour  of  life,  between  twenty  and 
fifty  years  of  age,  and  is  very  often  met  with  in  phthisical  per- 
sons, whether  owing  to  tlie  irritation  that  is  occasioned  by  the 
morbid  state  of  the  lungs,  or  dependent  on  the  ulceration  of  the 
intestines,  which  generally  exists  in  such  cases,  it  is  difficidt  to 
decide.    Children,  and  even  infants,  are  not  exempt  from  it 

In  treating  the  inflammation  which  precedes  the  abscess, 
bleeding  from  the  part  is  never  found  to  be  productive  of  any 
advantage,  and,  on  the  contrary,  seems  to  have  an  injurious 
effect  in  rendering  the  morbid  process  more  slow  and  unmanage- 
able. Warm  fomentations,  gentle  laxatives,  and  emollient  injec- 
tions, afford  most  relief^  and  if  they  do  not  succeed  in  resolving 
the  inflammatory  action,  hasten  its  termination  in  suppuration. 
When  fluctuation  can  be  distinctly  perceived,  a  free  opening 
should  be  made  with  the  knife  to  prevent  extension  of  the 
matter  in  the  cellular  substance,  after  which  a  poultice  may  be 
applied  for  a  few  days,  and  then  simple  dressing.  Various 
methods  have  been  followed  in  treating  the  subsequent  sinuses 
or  fistulas.  Injections  and  ointments  of  every  sort  have  been 
introduced  into  them,  but  seldom  if  ever  with  any  permanent 
advantage ;  and  it  is  now  admitted,  that,  except  through  means 
of  the  knife,  a  cure  is  next  to  impracticabla  Incisions  were 
formerly  practised  with  another  view,  which  was  to  remove  the 
callous  walls  of  the  cavity,  from  the  erroneous  idea  that  they 
depended  upon  a  peculiar  morbid  action,  instead  of  being  simply 
the  result  of  continued  irritation.  The  practice  founded  on  this 
mistaken  principle  was  no  less  unsatisfactory  than  severe,  as  the 
recovery  after  operation  always  required  a  long  time,  and  often 
proved  incomplete.  Simple  division  of  the  septum  between  the 
sinus  and  gut,  which  is  the  practice  now  employed,  has  been  per- 
formed in  a  manner  much  more  painful,  difficulty  and  uncertain 


37G  PRINCIPLES  OF  SUKGERY. 

than  was  necessary.  Tliis  arose  from  its  being  thought  requisite 
to  cut  the  gut  as  high  up  as  the  sinus  extended,  and  to  dress  the 
wound  with  irritating  applications,  in  order  to  promote  the 
removal  of  its  callous  edges  and  surface.  It  is  now  known,  that 
the  induration  depends  entirely  upon  the  irritation  of  the  sinus  ; 
also,  that  the  internal  opening  is  always  very  near  the  orifice  of 
the  gut ;  and  that  it  is  sufficient  to  divide  the  part  of  the  septum 
which  lies  between  the  external  and  internal  openings ;  lastly, 
that  unless  the  internal  opening  be  comprehended  in  the  incision, 
the  division  of  the  septum,  however  free,  will  fail  in  affording  a 
permanent  cure.  It  may  be  added,  that  where  an  internal  open- 
ing does  not  exists  a  remarkable  thinness  of  the  septum,  which 
seems  here  to  consist  merely  of  the  mucous  membrane,  is  always 
observed  at  the  place  where  the  aperture  is  usually  situated,  and 
in  such  cases  it  is  found  suflBcient  to  cut  thus  far.  The  opera- 
tion which  is  now  performed  for  fistula  in  ano  being  established 
on  these  principles,  is  extremely  simple  find  easy,  and  is  not 
attended  with  either  much  pain  or  any  risk  of  bleeding.  It  does 
not  require  the  complicated  instruments  formerly  employed,  and 
is  readily  effected  by  a  blunt-pointed  curved  bistoury.  The 
patient  should  be  placed  with  his  body  bent  forward,  and  his 
arms  leant  on  a  table  or  the  back  of  a  chair,  imless  the  fistula  is 
on  the  left  side  of  the  anus,  and  the  surgeon  cannot  use  the 
bistoury  with  his  left  hand,  in  which  case  the  patient  must  be 
laid  on  his  back  with  the  thighs  drawn  up.  Tlie  surgeon  intro- 
duces his  fore-finger  into  the  gut,  and  then  searches  with  a  probe 
in  the  fistula  for  its  internal  opening,  or,  if  there  is  iione,  for  the 
thin  denuded  membrane  where  it  would  be,  if  present.  Having 
withdrawn  the  probe,  he  insinuates  the  bistoury,  carefully  con- 
veys its  point  through  the  internal  opening,  or,  if  none  exists, 
pushes  it  through  the  septum,  and  then,  resting  the  back  of  the 
blade  upon  his  finger,  brings  the  point  of  the  knife  out  at  the 
anus,  after  which  the  septum  may  be  divided  quickly  and  easily. 
In  diflScult  cases  it  is  better  to  let  the  probe  remain,  and  cut  it 
out  while  still  passed  through  the  internal  opening.  Any  sinuses 
running  into  the  hip  or  perineum  ought  next  to  be  laid  open. 
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Pieces  of  lint  should  be  placed  between  the  cut  edges,  and 
renewed  for  a  few  days  until  granulation  is  established,  when 
superficial  dressings  are  sufficient  In  cases  of  blind  internal 
fistula,  which  are  rare,  it  would  be  found  very  difficult  to  comply 
with  the  directions  generally  given,  to  guide  a  probe  up  the  gut 
into  the  sinus,  and  make  its  point  protrude  in  the  hip,  to  shew 
where  the  knife  shoidd  be  introduced  to  make  tlie  fistula  com- 
plete. Such  a  process  is  fortunately  quite  unnecessary,  as  the 
seat  of  the  sinus  can  always  be  readily  recognised  by  its  softness, 
compared  with  the  firmness  of  the  surrounding  parts,  especially 
those  in  the  immediate  neighbourhood,  which  constitute  the  waUs 
of  the  cavity,  and  are  indurated  by  the  effusion  of  lymph.  At 
the  centre  of  this  part,  which  is  felt  most  soft  and  yielding,  an 
incision  should  be  made,  and  then  the  operation  may  be  com- 
pleted, as  if  there  had  been  an  external  opening  in  the  first 
instance. 

FistiUa  in  anOf  depending  upon  caries  of  the  sacrum,  or  con- 
nected with  phthisis,  is  of  course  incurable;  but  partial  reUef 
may  often  be  afforded  by  giving  the  matter  free  vent  for  its 
discharge.  It  may  be  observed,  that  when  the  obstinacy  of  the 
fistula  depends  on  other  causes  besides  those  of  a  local  kind,  and 
particularly  the  one  last  mentioned,  the  external  orifice  is  gene- 
rally laige,  and  surrounded  with  thin  flabby  integuments. 

Retention  of  Urine, 

1.  Retention  from  deficiency  in  the  expulsive  paiver  of  the  Bladder. 

The  urinary  bladder  may  be  weakened  in  various  ways,  so  as 
to  effect  the  evacuation  of  its  contents  imperfectly,  or  not  at  all. 
Mere  inordinate  and  long-continued  distension,  by  over-stretch- 
ing the  muscular  fibres,  destroys,  more  or  less  completely  and 
permanently,  the  contractility  of  the  organ,  and  in  a  correspond- 
ing degree  renders  the  patient  unable  to  void  his  urine.  When 
the  retention  is  complete,  the  bladder  is  distended  until  it  con- 
tains several  pounds,  and  forms  a  large  tumour,  which  may  be 
seen  and  felt  in  the  hypogastric  region.    The  ureters  and  pelvis 
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of  the  kidneys  then  become  distended,  after  which  the  secretion 
of  urine  being  opposed  by  the  pressure  of  that  already  accumu- 
lated, the  patient's  state  remains  without  much  alteration,  until 
evacuation  is  effected  artificially,  or  takes  place  through  ulcerative 
absorption  of  the  coats  of  the  bladder.  In  this  state  the  patient 
suffers  inexpressible  distress  from  a  constant  desire  to  empty  his 
bladder,  and  from  the  incessant  efforts,  violent  but  abortive, 
which  it  induces  him  to  make.  Small  quantities  of  water 
dribble  away  by  drops  from  time  to  time,  as  the  secretion  slowly 
proceeds,  but  the  tumour  suffers  no  diminution  of  size  or  tension. 
Exposure  to  cold  or  wet,  and  injuries  of  the  spine,,  give  rise  to 
the  same  powerless  condition  of  the  bladder ;  and  if  there  be 
any  mechanical  obstacle  to  excretion  previously  existing,  as 
from  stricture  of  the  ui^ethra,  swelling  of  the  prostate  gland,  or 
tumours  pressing  on  the  canal,  or  if  the  expulsive  power  of  the 
bladder  be  weaker  than  usual,  this  effect  is  still  more  readily 
produced.  In  old  age  the  bladder  is  apt  to  lose  its  tone  and 
expel  the  urine  imperfectly.  The  patient  observes  that  he  makes 
water  more  frequently  than  before, — that  he  does  so  in  smaller 
quantity  at  one  time, — that  the  stream  is  not  forcible,  but  small 
and  dribbling, — and  that  he  passes  more  or  less  of  it  during  his 
sleep.  It  is  the  last  symptom  which  generally  first  attracts 
notice  and  leads  to  the  more  careful  attention  that  detects  the 
others.  The  obvious  explanation  of  it  is,  that  the  bladder  never 
being  fully  emptied,  but  merely  having  the  excess  expelled, 
which  its  feeble  power,  aided  by  the  compression  of  the  ab- 
dominal muscles,  is  able  to  command,  and  becoming  distended 
beyond  this  extent  during  sleep,  while  the  resistance  of  the 
voluntary  muscles  at  the  neck  and  membranous  part  of  the 
urethra  is  no  longer  opposed  to  its  evacuation,  the  water  flows 
away  gently  without  awakening  the  patient 

The  treatment  of  this  palsied  state  of  the  bladder,  whatever 
be  its  cause  or  degree,  absolutely  requires,  in  the  first  place,  that 
the  water  should  be  drawn  off,  since  it  is  only  by  being  allowed 
to  contract  that  the  muscular  fibres  can  recover  their  usual  power. 
This  is  effected  by  inti-oducing  a  catheter,  which  may  be  either 
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flexible  or  rigid, — ^the  former  being  made  of  elastic  gmn,  and  the 
latter  of  silver.    Unless  there  is  reason  to  suspect  some  morbid 
alteration  in  the  width  or  direction  of  the  urethra, — ^the  mode  of 
discovering  and  treating  which  will  be  explained  hereafter, — an 
instrument  should  be  selected  equal  in  size  to  the  ordinary  width 
of  the  canaL    Diflferent  surgeons  prefer  different  curvatures  of 
the  catheter ;  but  it  may  be  observed  in  general  that  it  is  passed 
most  readily  when  the  bent  part  is  short    The  patient  should 
be  laid  reclining,  or  made  to  stand  erect  with  his  back  supported 
The  surgeon,  holding  the  penis  between  the  thumb  and  fingers 
of  his  left  hand,  introduces  the  point  of  the  catheter,  lubricated 
with  oil,  into  the  urethra,  and  pushes  it  gently  onwards,  at  the 
same  time  stretching  the  penis  until  it  reaches  the  bulb.    He 
then  relinquishes  his  hold  of  the  penis  with  the  left  hand,  applies 
the  points  of  its  fingers  to  the  perineum  at  the  verge  of  the  anus, 
and  bringing  the  catheter  into  the  direction  of  the  mesial  plane, 
withdraws  the  handle  from  the  abdomen,  so  as  to  make  the  point 
ascend  from  the  dilatation  at  the  bulb,  into  the  more  narrow 
membranous  part  of  the  canaL      By  simply  continuing  to  de- 
press the  handle,  and  supporting  the  perineum,  or  introducing 
his  fore-finger  into  the  rectum,  so  as  to  elevate  the  point  more 
effectually,  he  conveys  the  catheter  fairly  into  the  bladder.    A 
surgeon  who  is  practised  in  the  operation  will  find  it  more  con- 
venient, when  the  patient  is  standing,  to  introduce  the  catheter 
as  far  as  the  bulb  with  the  convexity  upwai'ds  or  towards  the 
pubis ;  and  then,  by  making  the  handle  describe  a  semicircle, 
turn  it  into  the  same  position  as  when  passed  thus  far  the  other 
way.    The  subsequent  part  of  the  process  should  be  conducted 
in  the  manner  which  has  been  already  explained.    The  danger 
to  be  dreaded  in  performing  this  operation  consists  in  forcing 
the  point  of  the  catheter  through  the  lining  membrane  of  the 
urethra  into  the  spongy  texture  which  surrounds  it    The  false 
passages  thus  made  occur  most  frequently  about  four  inches  from 
the  orifice,  owing  to  the  handle  of  the  catheter  being  too  soon 
depressed ; — at  the  bulb,  from  its  not  being  depressed  sufi&ciently, 
whence  the  point  is  pushed  between  the  membranous  part  of 
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the  urethra  and  the  rectum ; — ^and  just  before  entering  the  neck 
of  the  bladder,  from  the  point  not  being  sufficiently  elevated 
while  urged  forwards,  which  forces  it  into  the  substance  of  the 
prostate  gland.  Attention  to  these  sources  of  error  will  guard 
the  surgeon  against  making  false  passages,  and  enable  him  to 
avoid  them  if  already  formed. 

It  seldom  happens  that  one  evacuation  of  the  bladder  is 
sufficient  for  the  patient's  recoveiy.  He  feels  completely  relieved 
at  the  time,  but  soon  begins  to  suffer  again  from  the  symptoms 
of  distension ;  as  the  bladder,  even  when  in  the  soundest  state 
previously,  is  slow  in  regaining  its  contractile  power.  The 
catheter,  therefore,  must  be  introduced  once  or  twice  a  day, 
until  it  ceases  to  be  required.  If  the  cure  should  never  be 
completed,  as  in  cases  where  the  palsy  arising  from  distension  is 
complicated  with  the  weakness  of  old  age,  it  will  be  requisite  to 
draw  off  the  water  regularly,  especially  at  bed-time,  to  prevent 
its  involuntary  discharge  during  sleep. 

2.  Retention  of  Urine  from  Irritation  and  Spasmodic  Contraction 

at  the  Neck  of  the  Bladder. 

When  the  ordinary  resistance  to  the  passage  of  the  urine  is 
increased  by  inordinate  contraction  of  the  muscles,  which  in  the 
healthy  state  oppose  the  expulsive  power  of  the  bladder,  the  fluid 
is  retained,  and  gives  rise  to  the  same  symptoms  as  in  the  former 
case,  but  generally  in  a  very  acute  form.  The  muscles  concerned 
in  producing  this  effect  are  the  sphincter  of  the  bladder,  and 
Wilson's  muscles,  which  descend  from  the  pubis  and  embrace  the 
membranous  part  of  the  urethra.  The  causes  which  excite  their 
excessive  action  are  irritations,  sometimes  indirectly  applied,  as 
those  proceeding  from  exposure  to  cold,  the  use  of  stimulating 
food  or  drink,  or  the  employment  of  cantharides;  but  more 
frequently  of  a  local  kind,  as  from  inflammation  of  the  extremity 
of  the  urethra,  spreading  back  towards  the  bladder,  or  from  the 
injurious  effects  of  instruments  introduced  into  the  canal  If 
these  circumstances  operate  on  a  person  whose  urethra  is  previ- 
ously diseased,  and  more  especially  if  it  should  be  already  con- 
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tracted  from  any  cause,  the  letention  of  tirine  will  of  course  be 
more  readily  and  completely  induced.  From  the  nature  of  the 
exciting  circumstances,  it  may  be  inferred  that,  along  with  the 
muscular  constriction,  there  is  a  thickening  of  the  mucous  mem- 
brane, depending  on  vascular  engorgement,  which  contributes  to 
the  effect,  and  must  be  kept  in  view  during  the  treatment 

As  the  disease  depends  on  irritation,  soothing  measures  ought 
always  to  be  employed  in  the  first  instance.  Mild  and  anodyne 
injections  thrown  into  the  rectum,  the  hip-bath,  and  venesection, 
if  the  pulse  should  require  it,  often  prove  sufficient  to  afford 
relief.  Should  they  fail  in  doing  so,  and  the  symptoms  are 
urgent,  it  will  be  necessary  to  draw  off  the  water  by  the  catheter, 
since  the  additional  irritation  thus  occasioned  is  more  than 
counterbalanced  by  the  good  effect  of  emptying  the  bladder, 
which,  when  stimulated  by  distension,  reacts  upon  the  spasmodi- 
cally contracted  muscles  at  its  neck,  and  increases  their  resist- 
ance. The  instrument  used  on  tins  occasion  should  be  neither 
full-sized — as  the  urethra  is  not  only  compressed  by  the  mascles, 
but  also  swollen  and  contracted — ^nor  very  small,  as  the  excited 
and  congested  membrane  is  softer,  and,  consequently,  more  easily 
torn  than  usual  It  should  be  passed  very  gently,  and  with 
great  care  to  avoid  the  erroneous  directions  of  its  point,  which 
have  been  mentioned  above,  and  in  this  case  are  extremely  apt 
to  occasion  breaches,  that  increase  the  difficulty  of  the  operation, 
by  exciting  still  more  irritation,  by  causing  hemorrhage,  and  by 
misleading  the  surgeon  in  his  future  attempts.  The  relief 
afforded  by  evacuation  is  seldom  permanent,  the  irritated  state 
of  the  organs  giving  rise  to  a  deceitful  feeling  of  distension,  and 
rendering  the  patient  very  soon  desirous  of  having  the  catheter 
again  introduced.  To  obviate  these  imeasy  symptoms,  an  opiate 
injection  ought  to  be  thrown  into  the  rectum  immediately  after 
the  instrument  is  withdrawn  ;  and  the  operation  ought  not  to  be 
repeated  oftener  than  there  may  be  reason  to  suppose  that  the 
urine  has  accumulated  to  an  injurious  extent  To  counteract  the 
constipating  effect  of  the  opium  injection,  and  remove  any  source 
of  irritation  from  the  intestinal  canal,  a  table-spoonful  of  castor- 
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oil  should  be  given  every  day  or  two,  according  to  circumstances. 
The  food  of  the  patient  should  be  of  the  least  stimulating  kind  ; 
and  he  should  drink  freely  of  mucilaginous  diluent  fluids,  such 
as  barley-water,  containing  small  quantities  of  carbonate  of  soda, 
— ^nitrous  ether, — or  camphor  mixture.  Bodily  fatigue  and  ex- 
posure to  cold  must  be  strictly  avoided. 

Stricture  of  the  Urethra. 

Strictures  of  the  urethra  were  formerly  attributed  to  fleshy 
excrescences  obstructing  the  canal,  and  spasmodic  contraction  of 
the  fibres  lying  in  the  substance  or  on  the  external  surface  of  the 
urethra.  It  is  now  almost  universally  admitted  that  they  invari- 
ably depend  upon  narrowing  and  thickening  of  the  lining  coat, 
from  lymph  being  effused  and  organized  in  its  interstices.  There 
is  thus  produced  a  constriction,  varying  in  tightness  from  the 
slightest  perceptible  diminution  of  capacity  to  almost  complete 
closure, — and  in  extent^  from  the  breadth  of  a  thread  to  the 
length  of  an  inch  or  more.  In  some  very  rare  cases  the  stricture 
has  been  found  on  dissection  to  exhibit  what  is  called  a  bridle 
form,  there  being  a  fibrous  band  stretched  across  from  one  side 
of  the  canal  to  the  other,  in  consequence,  no  doubt,  of  lymph 
having  been  effused  into  the  interior  of  the  canal,  and  organized 
there.  The  most  common  seat  of  stricture  is  anterior  to  the 
bulb,  about  five  inches  from  the  orifice.  Tlie  one  next  in  fre- 
quency is  between  two  and  three  inches  from  the  orifice.  Tlie 
other  situations  particularly  exposed  to  its  occurrence  are  the 
neck  of  the  glans  and  orifice  of  the  urethra.  Two  or  more 
strictures  are  often  met  with  in  the  same  urethra,  but  when  this 
is  the  case,  one  of  them  in  general  proves  the  most  confirmed  of 
the  whole.  The  cause  of  strictures  can  seldom  be  positively 
ascertained,  except  in  cases  of  injury  from  external  violence. 
There  is  no  doubt  that  a  very  large  proportion  of  them  occur 
subsequently  to  gonorrhoea,  but  whether  this  be  in  consequence 
of  the  disease,  or  the  means  employed  to  remedy  it,  admits  of 
question.  It  may  be  safely  stated,  that  inflammation,  or  at  all 
events  excitement  of  the  urethra,  precedes  the  process  which 
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establishes  the  thickening  and  induration,  and  whatever  tends  to 
produce  this  condition  of  the  membrane  will  expose  to  the  risk 
of  stricture.  Severe  gonorrhoeas,  in  which  the  inflammation 
spreads  back  along  the  urethra, — irritating  injections,  allowed  to 
enter  the  passage  too  far, — frequent  indulgence  in  venery, — stone 
in  the  bladder  or  other  parts  of  the  urinary  organs, — and  habitual 
addiction  to  a  diet  that  stimulates  the  parts  concerned,  may  thus 
be  regarded  as  causes  of  stricture. 

Besides  this  true  organic  stricture,  the  urethra  is  liable  to  a 
temporary  constriction,  which  has  usually  been  attributed  to 
spasmodic  conti-action  of  the  surrounding  muscles,  although  con- 
gestion of  the  vessels  may  probably  have  a  considerable  share  in 
producing  the  effect.  Independently  of  the  perineal  muscles, 
however,  there  can  be  no  doubt  that  the  urethra,  both  in  health 
and  disease  possesses  a  contractile  power,  which,  under  the 
influence  of  irritating  circumstances,  may  prove  excessive,  so  as 
either  to  produce  the  symptoms  of  stricture,  or  to  aggravate  those 
proceeding  from  a  permanent  constriction. 

The  symptoms  of  stricture  are — 1.  Difficulty  in  making 
water,  owing  to  the  resistance  which  is  opposed  to  its  escape  by 
the  narrow  part  or  parts  of  the  canaL  The  bladder,  therefore,  is 
slowly  emptied ;  and  its  muscular  coat  becomes  greatly  thick- 
ened, so  as  to  present  an  appearance  similar  to  that  of  the 
ventricles  of  the  heart  on  their  inner  surface.  2.  Small  size  of 
the  stream,  which  is  usually  spiral,  forked,  or  dribbling.  3.  Fain, 
generally  experienced  during  micturition,  and  seldom  afterwards. 
4.  Frequent  desire  to  evacuate  the  urine,  which  is  most  remark- 
able during  the  night,  from  the  circumstance  of  persons  in  health 
not  requiring  to  do  so  between  the  time  of  lying  down  and  getting 
up.  The  patient  also  often  complains  of  pain  in  coiiu^ — of  a  thin 
gleety  discharge  from  the  urethra, — of  swelling  and  pain  of  one 
or  both  testicles, — of  uneasiness  about  the  loins  and  limbs,  and 
of  muscular  weakness  of  the  latter.  He  frequently  suffers 
feverish  attacks  of  short  duration,  but  considerable  intensity, 
resembling  in  all  respects  the  fits  of  an  ague.  It  is  observed 
that  the  severity  of  all  these  symptoms  increases  when  the 
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patient  is  subjected  to  irritation,  whether  general  or  local,  and 
diminishes  in  opposite  circumstances. 

A  very  distressing  and  not  unfrequent  consequence  of  stric- 
ture in  the  urethra  is  abscess,  followed  by  fistula  of  the  perineum. 
The  canal  is  always  much  dilat<3d  behind  the  contracted  part, 
and  sometimes  suffers  perforation  from  ulcerative  absorption,  so 
as  to  allow  the  urine  to  enter  the  cellular  substance.  But  in- 
stead of  being  formed  by  this  process,  the  abscess  is  much  more 
frequently  called  into  existence  merely  by  the  irritation  result- 
ing from  the  stricture,  which  excites  inflammation  and  suppura- 
tion in  the  cellular  substance,  or  glands  adjacent.  In  either  case 
the  result  is  the  same  ;  and  a  sinus  is  formed,  leading  from  the 
urethra,  generally  the  membranous  part  of  it,  to  the  surface  of 
the  perineum.  The  urine,  in  a  lai'ger  or  smaller  proportion, 
passes  through  this  preternatural  canal,  the  parietes  of  which, 
owing  to  the  continued  irritation  thus  pmduceil,  become  thick 
and  hardened,  so  as  to  resemble  cartilage.  The  urethra  be- 
comes more  and  more  contracted, — ^new  abscesses  are  formed, — 
the  number  of  sinuses  is  increased, — and  at  length  the  whole 
perineum  is  perforated  with  openings,  which  discharge  pus  mixed 
with  urine,  and  the  seminal  fluid  also  if  it  happens  to  be  ejected  ; 
while  all  the  neighbouring  parts  are  not  only  thickened  and  in- 
durated, but  almost  constantly  inflamed,  and  engaged  in  the 
formation  of  abscesses. 

The  treatment  of  stricture,  until  lately,  has  been  conducted 
chiefly  through  means  of  Caustic,  Internal  incision,  and  Dilata- 
tion. Caustic  has  had  the  support  of  many  powerful  advocates. 
Wiseman  proposed  it  so  long  ago  as  in  his  day,  under  the  sup- 
position that  the  disease  depended  on  the  growth  of  fleshy  ex- 
crescences from  the  inner  surface  of  the  urethra.  John  Hunter 
recommended  it  for  destroying  the  callous  contracted  state  of 
the  canal,  which  he  more  correctly  regarded  as  the  cause  of  ob- 
struction. Sir  K  Home,  Lalleniand,  and  other  surgeons  of  recent 
times,  have  earnestly  supported  it  by  tlieir  practice  and  writings. 
But  from  having  been  generally  employed,  it  has  now,  in  this 
country  at  least,  fallen  almost  entirely  out  of  use,  which  is  not 
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surpiisiiig  when  its  disadyantages  are  considezecL  The  mode  of 
application  usually  practised  was  to  insert  a  bit  of  lunar  canstic» 
or  potass,  into  the  extremiiy  of  a  wax  bongie,  and  fix  it  in  its 
place  by  pressing  down  the  edges  of  the  excavation  made  for  its 
reception.  The  bougie  was  then  passed  quickly  down  to  the 
stricture,  the  seat  of  which  had  been  preyiously  ascertained,  and 
allowed  to  remain  pressed  against  the  obstruction  for  a  few 
seconds,  so  as  to  let  the  escharotic  effect  be  produced.  The 
operation  being  repeated  as  frequently  as  the  irritation  induced 
by  it  permitted,  at  length  enabled  a  full-sized  instrument  to  pasa 
It  may  be  readily  imagined  that  the  process  of  cure  thus  con- 
ducted was  necessarily  very  tedious»  painful,  and  dangerous. 
The  successive  applications  of  the  caustic  required  intervals  of 
several  days,  and  the  cure  was  seldom  completed  without  very 
many  operations  of  this  Idnd;  sometimes  a  himdred,  or  mora 
The  irritation  produced  by  the  caustic  not  only  excited  excessive 
pain,  but  subjected  the  patient  to  the  risk  of  complete  retention 
of  urine^  swelled  testida,  and  other  bad  consequences ;  and  if 
the  caustic  happened  to  drop  out  of  the  bougie,  violent  inflan^* 
mation,  with  various  injurious  effects  on  the  neighbouring  parts, 
abscess  of  the  perineum,  eta,  were  apt  to  be  induced.  Modem 
improvements  in  the  apparatus  for  applying  the  caustic  have  in 
some  measure  obviated  these  objections.  Instead  of  being 
carried  down  to  the  stricture  by  the  simple  but  insecure  means 
above  mentioned,  it  has  been  introduced  into  the  strictured  por* 
tion  of  the  canal  more  accurately,  safely,  and  efficientiy,  by 
various  instruments,  constructed  on  the  following  principle :— <> 
A  catheter,  straight  or  curved,  of  full  size,  has  a  small  perfora- 
tion in  its  round  extremity,  to  which  a  wire  is  fitted,  so  that 
when  pressed  at  the  handle  of  the  instrument^  it  may  be  caused 
to  project  This  wire  has  a  sUt  a  littie  way  from  the  point  for 
receiving  the  caustic,  and  when  thrust  out  at  the  opening  of  the 
catheter,  after  it  has  been  pushed  down  to  the  seat  of  the  stricture^ 
will,  if  successfully  managed,  apply  the  escharotic  substance  to 
the  surface  of  the  morbidly  contracted  part  of  the  canaL  But 
although  the  application  may  thus  be  rendered  more  secure  from 

2c 


386  PRINCIPLES  OF  SURGERY. 

hann,  its  beneficial  effects  are  stiU  in  the  highest  degree  unsatis- 
factory. 

Division  of  the  stricture  by  internal  incision  has  been  pro- 
posed  and  practised  at  various  times,  by  introducing  a  canula 
with  enclosed  lancet  blade,  which  may  be  protruded  after  the 
sheath  has  been  conveyed  down  to  the  stricture.  Mr.  Stafford 
advocated  this  operation,  and  improved  it  by  the  invention  of 
ingenious  instruments  for  its  performance ;  but  the  objections 
which  have  been  alleged  to  the  caustic  apply  still  more  strongly 
to  such  a  mode  of  treatment,  since  it  can  never  be  safe,  even  in 
the  hands  of  the  most  expert  operator,  and  has  proved  to  be  pro- 
ductive at  the  best  of  only  temporary  benefit.  A  French  sur- 
geon named  Beybard  has  modified  this  process  by  using 
instruments  of  an  enormous  size,  the  canula  being  equal  to 
a  bougie  of  the  full  magnitude,  and  containing  a  blade  large 
enough  to  cut  through  not  only  the  urethra  but  also  the  carpus 
spongioaum.  The  disastrous  effects  of  such  a  preposterous  engine 
are  fortunately  prevented  by  the  obvious  impracticability  of  its 
employment  for  the  remedy  of  strictwre.  Another  mode  of  inci- 
sion has  been  long  practised  for  contractions  deemed  imprac- 
ticable. This  was  named  Boutonniire,  or  the  button-hole 
operation,  and  consisted  in  passing  a  bougie  or  catheter  down 
to  the  obstruction,  and  cutting  beyond  its  point,  so  as  to  open 
the  distended  canaL  It  was  extremely  embarrassing  in  the 
execution,  very  dangerous  from  the  risk  of  hemorrhage  and  ex- 
travasation of  urine,  and  hardly  productive  of  more  than  tem- 
porary relie£ 

Dilatation  has  been  long  employed  to  remove  strictures  of 
the  urethra,  and  even  before  it  was  known  to  be  the  cause  of 
amendment  When  fleshy  excrescences  were  regarded  as  the 
source  of  obstruction,  bougies,  armed  with  caustic,  or  medicated 
as  it  was  termed,  with  various  ingredients  believed  to  have  the 
power  of  promoting  absorption,  were  introduced  into  the  passage. 
The  caustic,  no  doubt,  produced  its  peculiar  effects,  but  the  other 
materials  were  found  at  length  to  be  quite  useless ;  and  it  be- 
came apparent  that  the  good  effects  which  attended  their  em- 
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ployment  depended  entirelj  upon  the  mechanical  pressure  of  the 
instnuneni  Though  the  direct  effect  of  a  bougie  is  merely 
mechanical,  the  removal  of  the  stricture  depends  on  a  vital  pro- 
cess which  is  thus  excited,  and  not  on  simple  stretching.  The 
pressure  excites  interstitial  absorption  of  the  thickened  walls  of 
the  canal,  and  hence  it  is,  that  when  an  instrument  of  a  certain 
size  has  been  passed  with  difficulty,  a  larger  one  can  often  be 
readily  introduced  by  a  subsequent  attempt  a  few  days  after- 
wards. Such  being  the  mode  in  which  benefit  is  derived  from 
the  use  of  simple  bougies  in  the  treatment  of  stricture,  it  is 
evident  that  they  must  be  employed  so  as  to  produce  merely 
such  a  degree  of  irritation  as  is  sufficient  for  giving  rise  to  ab- 
sorption, since  more  than  this  might  be  apt  to  occasion  intersti- 
tial efiFusion  instead  of  absorption,  and  aggravate  the  stricture 
instead  of  relieving  it.  The  bougies,  therefore,  should  not  be 
introduced  too  frequently,  or  too  forcibly,  or  for  too  long  a  time  ; 
and  their  use  should  not  be  persisted  in  when  the  parts  or  sys- 
tem are  particularly  irritabla  Metallic  bougies  are  best  calcu- 
lated for  the  purpose,  being  the  most  smooth  and  easily  guided. 
They  may  be  made  solid  of  steel  and  hollow  of  silver,  or  of  the 
compound  metal  named  Berlin  silver,  which  I  have  found  to 
answer  very  well  for  the  purpose,  being  sufficiently  rigid,  taking 
a  fine  polish,  and  not  being  liable  to  rust  They  shotdd  be  gently 
passed  down  to  the  obstructed  part,  in  a  series  of  gradually  de- 
creasing sizes,  until  one  can  be  introduced  into  the  bladder,  after 
which  it  ought  to  be  immediately  withdrawn.  In  the  course  of 
two  or  three  days,  when  all  the  irritation  that  has  thus  been 
excited  seems  to  have  subsided,  the  same  instrument  may  again 
be  introduced ;  and  after  it  is  withdrawn,  another  of  somewhat 
larger  size.  By  proceeding  in  this  way,  the  cure,  in  moderately 
fiftvourable  circumstances,  may  be  completed  within  from  three 
to  six  weeks.  The  grand  error  to  be  avoided  is  that  of  proceed- 
ing too  hastily,  which  not  only  defeats  the  practitioner  in  attain- 
ing the  object  he  has  in  view,  but  exposes  the  patient  to  the 
danger  of  hemorrhage,  complete  retention  of  urine,  swelled  tes- 
ticle, feverish  attacks  resembling  ague,  and  other  unpleasant 
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consequences.  The  urethra  should  always  be  dilated  to  its  full 
si^e,  as  a  relapse  is  otherwise  apt  to  happen ;  but  any  farther 
extension  than  this  can  do  no  good. 

There  are  two  forms  of  stricture  in  which  the  bougie  has 
been  found  inadequate  to  afford  relict  In  one  of  these  the 
canal,  especially  at  the  seat  of  contraction,  is  so  extremely  irri- 
table that  even  the  most  gentle  use  of  instruments  gives  rise  to 
violent  and  dangerous  disturbance  of  the  system,  with  rigors 
followed  by  fever,  and  frequently  local  inflammation.  The 
patientj  exhausted  by  such  efforts,  dreads  their  repetition ;  and 
successive  practitioners,  finding  that  their  most  careful  efforts 
lead  only  to  the  same  results,  any  farther  attempts  to  afford 
relief  are  at  length  deemed  inexpedient,  and  the  disease  is 
allowed  to  pursue  its  course,  until  a  fatal  retention  of  urine,  or 
some  equally  fatal  operation,  undertaken  to  prevent  extravasa- 
tion, terminates  the  complicated  sufferings  of  such  a  casa  In 
the  other  form  of  stricture  which  resists  the  ordinaiy  means  of 
treatment)  there  is  an  extreme  degree  of  resiliency  and  tendency 
to  contract  after  dilatation,  so  that  only  the  most  evanescent 
relief  can  be  obtained  through  the  means  employed  for  this  pur- 
pose. It  may  be  added,  that  in  both  of  these  obstinate  forms, 
the  sjnnptoms  of  the  disease  are,  in  general,  peculiarly  distress- 
ing, the  urine  being  not  only  expelled  with  great  difl&culty  by 
drops,  or  the  smallest  of  thread-like  streams,  but  also  very  im- 
perfectly retained,  dribbling  away  involuntarily  by  day  as  well 
as  night,  and  causing  the  utmost  discomfort,  by  its  effects  on  the 
patient's  clothes  and  skin,  exposed  to  the  acrid  moisture. 

In  1844, 1  felt  great  pleasure  in  communicating  to  the  pro- 
fession a  mode  of  remedy,  which  had  afforded  complete  and  per- 
manent relief  in  a  case  of  obstinate  stricture,  than  which  it  was 
impossible  to  imagine  one  more  distressing  or  more  hopeless, 
under  any  other  known  means  of  treatment  In  1849,  en- 
couraged by  further  experience,  I  published  a  treatise  on  the 
treatment  of  stricture,  with  the  view  of  explaining  and  recom- 
mending this  method,  and  since  that  time  have  related  a  great 
many  additional  cases  illustrative  of  its  effects.    For  more  parti- 
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colar  details  I  may  lefer  to  these  sources  of  infonnation,  it  heing 
sofiElcient  at  present  to  render  the  principles  of  practice  distinctly 
intelligible. 

It  is  well  known  that  there  are  certain  textiuies,  healthy  as 
well  as  morbid,  which  cannot  be  expanded  without  pain  and  the 
risk  of  inflammation,  but  may  be  divided  by  incision  with  ease 
and  safety.  Spasmodic  stricture  of  the  anus,  and  the  ring  at  the 
base  of  the  prostate,  which  cannot  be  torn  without  the  produc- 
tion of  fatal  effects,  afford  examples  of  this  kind,  and  illustrate 
the  advantage  of  cutting  under  certain  circumstances,  instead  of 
dilatation.  In  strictures  of  the  urethra  which  exhibit  the  irri* 
table  and  unyielding  or  resilient  characters^  it  therefore  seems 
reasonable  to  expect  advantage  from  dividing  them  fireely  by 
means  of  a  cutting  instrument^  instead  of  persevering  in  vain  and 
hazardous  efforts  to  dilate  the  contracted  part  by  bougies.  At- 
tempts to  accomplish  this,  by  introducing  sheathed  blades  into 
the  canal,  and  also  by  cutting  from  without  upon  the  point  of  an 
instrument  carried  down  to  the  seat  of  obstruction,  had  been 
finequently  made  with  a  different  view,  viz.,  overcoming  resist- 
ance^ which  was  supposed  to  render  the  canal  impermeable,  but 
with  very  nnsatisfactoiy  results,  from  imperfect  attainment  of 
the  object^  extravasation  of  urine^  and  hemorrhage  caused  through 
the  want  of  a  safe  guide  for  the  knife.  In  the  operation  which 
I  proposed,  the  first  and  essential  step  was  to  introduce  a  grooved 
director  fairly  through  the  stricture,  so  that  complete  division  of 
the  whole  thickened  texture  might  be  effected  with  certainty,  and 
with  security  from  any  lateral  aberration,  endangering  the  artery 
of  the  bulb  or  other  arterial  branches,  the  mesial  plane  of  the 
perineum,  which  corresponds  with  the  raphe,  being  free  from 
vessels  of  the  slightest  consequence. 

But  if  stricture  were  frequently  impermeable,  this  method 
must  have  been  limited  in  its  employment,  and  incapable  of 
affording  relief  in  those  cases  which  chiefly  required  it ;  and, 
therefore,  so  long  back  as  1844, 1  expressed  my  persuasion  that 
no  stricture  was  truly  impermeable,  the  exit  of  water  being  a 
certain  sign  that  instruments  mighty  through  sufficient  care,  be 
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introduced.  This  principle  of  practice  was  obviously  of  great 
importance,  since  conviction  of  its  truth  would  obviously  lead  to 
much  more  prolonged  and  careful  exploration  of  the  passage  than 
would  be  thought  requisite,  if  belief  in  the  existence  of  impermea- 
bmty  were  entertained  For  my  own  part,  it  was  frankly  con- 
fessed that,  while  sharing  in  the  doctrine  of  impervious  urethras, 
I  had  occasionally  found  them  so,  and  performed  the  old  opera- 
tion, while  ever  since  adopting  the  principle  that  every  stricture 
might  be  permeated  by  instruments  through  time  and  care,  I 
had  not,  either  in  public  or  private  practice,  met  with  one  that 
proved  incorrigibly  obstinate. 

In  performing  the  operation,  the  only  instruments  required 
are  a  short,  straight^  sharp-pointed  bistoury,  a  grooved  director, 
and  a  silver  catheter.  The  patient,  under  the  influence  of  chloro- 
form, if  he  pleases,  being  placed  with  his  back  upon  a  bed  or 
table,  and  his  limbs  held  up  so  as  to  expose  the  perineum  con- 
veniently for  the  purpose  in  view,  the  operator  introduces  the 
director,  confides  it  to  an  assistant^  and  makes  an  incision  over 
the  stricture  about  an  inch  and  a  quarter  in  length,  exactly  in  the 
central  line  or  raphe.  This  incision  should  at  once  extend 
through  the  skin,  subjacent  cellular  texture,  and  fascia,  and  be 
afterwards  deepened  if  necessary,  great  care  being  taken  to  cut 
precisely  in  the  same  plane,  and  especially  to  avoid  going  aside  be- 
yond the  director.  The  operator,  having  felt  the  instrument  dis- 
tinctly, takes  it  in  his  left  hand,  and  guarding  the  knife  on  his 
right  fore-finger,  inserts  its  point  into  the  groove,  on  the  bladder 
side  of  the  stricture.  He  then  urges  the  blade  through  the 
thickened  and  indurated  urethra,  which,  from  its  toughness  and 
yielding  disposition,  is  apt  to  elude  the  knife,  and  next^  having 
withdrawn  the  director,  passes  the  catheter  into  the  bladder 
where  it  must  be  secured  by  proper  tapes,  and  a  bandage  round 
the  loins.    The  catheter  may  be  removed  on  the  fourth  day. 

This  operation,  when  properly  performed,  I  believe  to  be 
perfectly  safe,  but  is  apt  to  produce  serious  effects  through 
inattention  to  some  apparently  trivial  circumstance.  Thus  if 
the  catheter  be  allowed  to  escape  from  the  bladder,  and  urine  is 
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allowed  to  separate  the  recently  united  edges  of  the  wound, 
violent  constitutional  disturbance  is  almost  sure  to  follow. 

Another  mode  of  treatment,  though  I  fear  inadequate  to  sub- 
due this  disease  in  its  most  obdurate  form,  may  be  employed  on 
ordinary  occasions  with  the  effect  of  accomplishing  success  more 
quickly  than  through  gradual  dilatation.  This  is  to  rupture 
the  condensed  part  by  separating  the  branches  of  a  suitable  in- 
strument introduced  into  the  bladder.  Ingenious  instruments  for 
this  purpose  have  been  invented  at  different  times,  and  of  late 
by  Mr.  Holt,  who  has  strongly  advocated  this  course  of  treatment 

When  the  disease  is  complicated  with  fishda  in  perifieo^  the 
same  treatment  proves  sufficient^  as  the  sinuses,  together  with 
the  callosities  or  induration  surrounding  them,  speedily  disap- 
pear after  the  obstruction  which  gave  rise  to  them  is  removed. 
The  incisions,  excisions,  and  cauterizations  which  were  formerly 
practised,  are  therefore  both  unnecessary  and  improper.  But  if 
the  stricture  require  division  on  its  own  account,  the  presence  of 
a  fistulous  condition  will  of  course  afford  no  objection  to  this  pro- 
cedure. If  the  urethra  is  altogether  obstructed  anterior  to  the  fis- 
tula, so  that  even  the  smallest  instrument  cannot  be  passed  through 
it^  the  only  remedy  is  to  introduce  a  catheter  as  far  as  the  canal 
permits,  and  then  cut  down  upon  its  extremity  from  the  fistula, 
so  as  to  allow  its  passage  into  the  bladder.  A  flexible  catheter 
should  then  be  introduced,  and  allowed  to  remain  for  three  or 
four  days,  to  prevent  the  recent  solution  of  continuity  from  heal- 
ing by  primary  union ;  but  it  ought  not  to  be  left  longer  than 
tins,  as  its  presence  would  occasion  a  degree  of  irritation  un- 
favourable to  the  cure  by  granulating  contraction.  If  the  in- 
strument is  introduced  occasionally,  with  the  interval  of  a  day  or 
two,  it  win  prevent  any  chance  of  the  canal  becoming  again 
obstructed,  and  not  interfere  with  the  process  of  reparation. 

Retention  of  Urine  from  Blows  on  the  Ferinenm. 

Blows  on  the  perineum  are  apt  to  occasion  difficulty  or  total 
obstruction  of  the  urinary  evacuation.  In  some  cases  there  is  no 
solution  of  continuity  effected  by  the  violence,  no  wound  of  the 
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integaments,  or  rupture  of  the  parts  within^  but  merely  as  it 
seems  a  temporary  paralysis,  or  want  of  consent  in  the  muscles 
concerned,  in  consequence  of  the  contusion.  At  other  times  the 
urethra  is  torn,  blood  streams  from  the  orifice  of  the  penis,  not 
a  drop  of  urine  can  escape,  and  a  tumour  is  formed  under  the 
integuments  of  the  perineum  opposite  the  injured  part  by  blood 
and  urine. 

The  treatment  of  such  injuries  is  obvious,  and  not  difficult 
If  there  is  no  evidence  of  the  urethra  being  ruptured,  it  may  be 
expected  that  rest^  wann  fomentations,  and  slightly  stimulating 
injections  thrown  into  the  rectum,  will  soon  restore  the  healthy 
actions  which  have  been  disturbed  ;  and  should  circumstances 
require  it,  a  catheter  may  be  introduced  with  the  same  facility 
as  usual,  to  relieve  the  bladder  from  distension.  For  some  time 
after  such  injuries,  a  bougie  should  be  passed  occasionally  to 
prevent  contraction  of  the  canal,  which  is  apt  to  happen  in  con- 
sequence of  the  irritation  caused  by  the  blow.  But  if,  from  the 
discharge  of  blood,  the  tension  of  the  perineum,  and  the. impos- 
sibility which  is  experienced  in  attempting  to  introduce  a  catheter, 
it  is  ascertained  that  the  urethra  has  been  ruptured,  means  must 
be  taken  without  delay  to  provide  for  the  evacuation  of  the 
urine,  which  cannot  be  expected  to  take  place  naturally,  and  to 
prevent  the  fluid  from  passing  extensively  into  the  cellular 
substance  through  the  breach  of  the  urethra,  which  would 
necessarily  lead  to  the  most  disastrous  consequences.  The  best 
mode  of  proceeding  is  to  cut  into  the  perineal  tumour,  and 
then,  having  brought  the  ruptured  canal  into  view,  to  convey  a 
flexible  catheter  into  the  bladder.  It  may  be  allowed  to  remain 
for  a  few  days,  as  in  the  case  of  operating  for  obstructed  urethra, 
and  the  subsequent  treatment  does  not  differ  from  that  which  is 
proper  on  such  an  occasion. 

Diseases  of  the  Prostate  Gland. 

The  Prostate  Gland  is  little  subject  to  disease  previous  to  the 
age  of  fifty-five  or  sixty.  It  is  then  liable  to  an  enlaigement^ 
which  in  its  nature  most  agrees  with  the  simple  vascular  sai^ 
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ooina»  and,  though  often  named  sciirhus,  has  none  of  the  charac* 
teiB  of  carcinomatous  formations  except  an  approach  to  their 
hardness.    The  tumour  is  dense  and  fibrous,  possesses  little  sen* 
sibiliiy,  is  not  disposed  to  any  morbid  action  except  its  own 
nutrition^  and,  though  the  cause  of  imeasiness  by  its  pressure  on 
the  neighbouring  parts,  is  hardly  ever  itself  the  seat  of  much 
pain.    The  gland  seldom  enlaiges  equally,  generally  exceeding 
in  one  of  the  lateral  lobes,  and  not  unfirequently  sending  a  round 
piocess  upwards,  encroaching  on  the  cavity  of  the  bladder,  im- 
mediately behind  its  neck.     Sir  fL  Home  accounted  for  this 
marked  limitation  of  the  growth  to  one  part  of  the  gland,  by 
attributing  it  to  the  existence  of  a  distinct  middle  lobe  of  the 
prostate ;  but  in  a  healthy  state  of  the  part  it  is  di£Gicult  to  dis- 
cern any  trace  of  such  a  structure.    Whatever  be  the  true  ex* 
planation  of  the  &ct,  it  is  an  important  one  in  several  points  of 
view.    Enlargement  of  the  prostate,  whether  partial  or  general, 
does  not  necessarily  or  usually  diminish  the  width  of  the  urethra, 
but  alters  the  direction  of  the  canal  so  as  to  impede  more  or  less 
the  passage  of  the  urina    When  the  whole  gland  swells,  the 
neck  of  the  bladder  is  of  course  elevated  in  a  proportional 
degree,  and  the  course  of  the  urethra  consequently  rendered  not 
only  longer  but  more  curved  than  natural    If  one  of  the  lateral 
lobes  is  more  enlarged  than  the  other,  it  gives  the  canal  a  bend 
to  one  side,  and  if  the  tumour  is  confined  to  the  upper  surface 
of  the  gland,  within  the  orifice  of  the  bladder,  though  the  urethra 
cannot  suffer  any  change,  the  excretion  of  urine  may  be  con- 
siderably impeded. 

The  symptoms  of  enlarged  prostate  are — 1.  A  feeling  of 
weight  and  uneasiness  in  the  lower  part  of  the  pelvis ;  2.  Pain 
and  difficulty  in  evacuating  the  bowels  ;  S.  Frequent  and  slow 
micturition  ;  4.  A  copious  discharge  of  mucus  with  the  urine, 
at  the  bottom  of  which  it  remains  separate,  forming  a  glairy 
mass  that  adheres  to  the  vessel  when  the  water  is  poured  out ; 
6.  A  fetid  ammoniacal  smell  of  the  urine.  These  symptoms, 
though  in  general  always  distinguishable,  are  seldom  very  well 
marked,  except  when  the  urinary  organs  suffer  irritation  from  a 
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local  or  constitutional  cause.  They  then  become  greatly  aggra- 
vated, and  constitute  what  is  called  a  fit  of  the  disease,  during 
which  the  patient  has  an  almost  incessant  desire  to  empty  his 
bladder,  experiences  extreme  pain  in  attempting  to  do  so,  and 
sometimes  labours  imder  a  complete  retention  of  urine.  Con- 
siderable information  may  usually  be  obtained  as  to  the  exist- 
ence and  degree  of  the  enlargement^  by  examining  the  gland 
with  the  finger  in  the  rectum,  after  a  catheter  or  bougie  has  been 
introduced  into  the  bladder.  Unless  this  precaution  be  taken, 
the  prostate  is  very  apt  to  be  thought  enlarged  when  it  is  not 
altered  in  siza 

The  cause  of  the  disease,  as  might  be  expected,  seems  to  be 
excitement  of  the  gland,  either  directly  or  through  sympathy 
with  the  neighbouring  parts ;  and  it  is  accordingly  observed 
chiefly  in  those  who  indulge  in  venereal  excesses,  who  use  a 
luxurious  diet,  or  who  are  exposed  to  the  stimulating  influence 
of  a  warm  climata  It  occurs  much  more  frequently  in  persons 
whose  circumstances  expose  them  to  the  evils  of  sedentary  habits 
and  redundant  nourishment  than  in  the  labouring  poor. 

The  treatment  of  enlarged  prostate  obviously  requires  the 
prevention,  so  far  as  possible,  of  aU  circumstances  tending  to 
promote  its  increasa  With  this  view  the  patient  should  live 
sparingly,  scrupulously  avoiding  all  articles  of  food  and  drink 
which  he  knows  from  experience  to  have  a  stimulating  efiect  on 
the  organs  connected  with  the  gland,  take  proper  exercise,  and 
preserve  the  bowels  in  an  easy  state  by  means,  if  necessary,  of 
gentle  laxatives  or  injections  of  mild  fluids  into  the  rectum. 
During  the  paroxysms  of  the  disease,  rest  in  the  horizontal  pos- 
ture, the  hip-bath,  leeches  applied  to  the  perineum,  small  doses 
of  laudanum,  or  solution  of  the  muriate  of  morphia,  with  a  few 
drops  of  balsam  of  copaiva,  opiate  injections  into  the  rectum,  and 
a  diet  restricted  to  little  more  than  mucilaginous  drinks,  are  the 
means  which  prove  most  effectual  in  affording  relief.  Should 
the  flow  of  urine  not  only  be  rendered  diflBcult^  but  be  altogether 
impeded,  it  may  become  necessary  to  introduce  the  catheter. 
The  instrument  selected  should  be  of  a  medium  size  and  ordinary 
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form,  managed  so  as  to  suit  the  direction  which  the  canal  takes 
in  consequence  of  the  elevation  of  the  vesical  extremity  by  the 
swelling  of  the  prostate.  When  much  difficulty  has  been  ex* 
perienced  in  introducing  the  catheter,  it  should  be  allowed  to 
remain  in  the  bladder  for  a  day  or  two.  Various  medicines  have 
been  employed  to  induce  absorption  of  the  tumour,  as  iodine  and 
the  muriate  of  lime;  but  no  real  advantage  has  ever  been  de- 
rived from  these  means.  It  has  also  been  proposed  to  cut  out 
the  enlarged  prostate;  but  this  proceeding  is  so  inconsistent 
with  the  dictates  of  rational  surgery,  that  the  objections  to  it 
need  not  be  taken  into  consideration. 

Earthy  concretions  are  not  unfrequently  found  in  the  ducts 
of  the  prostate.  They  are  generally  of  a  very  small  size,  which 
only  in  rare  cases  equals  that  of  a  pea,  of  a  rounded  figure,  and 
reddish-brown  colour.  Their  composition  is  invariably  phos- 
phate of  lime,  with  a  little  animal  matter.  They  usually  exist 
in  great  numbers  together ;  being  either  imbedded  in  the  sub- 
stance of  the  gland,  or  collected  into  groups  which  occupy  the 
dilated  ducts.  The  symptoms  which  they  occasion  are  not  well 
ascertained,  since  their  existence  is  seldom  known  until  it  is  dis- 
covered after  death  by  dissection.  On  several  occasions,  having 
cut  into  the  membranous  part  of  the  urethra  to  remove  a  con- 
cretion that  was  felt  there,  I  have  found  the  prostate  hollowed 
out  into  a  cavity  containing  calculi,  which  were  extracted  with 
success. 

Extrawuatum  of  Urines  and  Puncture  cf  the  Bladder. 

Wben  retention  of  urine,  from  whatever  cause  it  may  proceed, 
is  not  remedied,  the  pressure  occasioned  by  the  confined  fluid  at 
length  induces  ulcerative  absorption,  and  forms  a  breach  which 
allows  the  urine  to  escape  into  the  surrounding  cellular  substance. 
This  rupture,  as  it  is  improperly  termed^  usually  takes  place  im- 
mediately above  the  obstruction ;  and  as  most  cases  of  complete 
retention  depend  on  stricture  at  the  bulb,  the  aperture  generally 
occurs  in  the  membranous  part  of  the  urethra.  When  the 
bladder  gives  way  in  such  circumstances,  it  does  so  most  fre- 
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quently  near  the  neck,  where  there  is  no  covering  of  peritonennL 
The  urine  no  sooner  begins  to  flow  through  the  preternatural 
channel,  than  the  patient  experiences  relief  from  the  distress  he 
previously  suffered,  and  can  hardly  be  persuaded  that  he  is  not 
making  water  in  the  ordinary  way.  The  eztravasated  fluid  may 
diffuse  itself  in  all  directions — upwards  between  the  bladder  and 
pubis,  and  laterally  by  the  sides  of  the  prostate,  and  downwards 
into  the  scrotum.  The  fascia^  which  lies  under  the  integuments 
of  the  perineum,  prevents  the  formation  of  any  tumour  in  this 
situation  ;  but  when  the  fluid  gets  through  the  less  dense  mem- 
brane opposite  the  scrotum,  it  speedily  distends  the  loose  cellular 
substance,  and  produces  a  large  globular  swelling.  The  urine, 
after  being  thus  effused,  soon  excites  great  irritation,  the  effects 
of  which  are  intense  local  inflammation,  and  constitutional  dis* 
turbance  of  the  most  alarming  character.  The  distended  scrotum 
becomes  first  red,  and  before  many  hours  black,  while  the  system 
suffers  as  if  influenced  by  some  deadly  poison ;  a  quick  small 
pulse,  dark-coloured  tongue,  frequent  vomiting,  incessant  hiccup, 
and  low  delirium,  are  the  indications  which  betray  this  danger^ 
ous  condition ;  and  death  soon  closes  the  scene  unless  some 
active  means  of  relief  are  speedily  and  successfully  administered. 
A  free  incision  should  be  made  in  the  perineum,  through  the 
fascia,  and  down  to  the  infiltrated  cellular  substance.  The 
scrotum  may  be  scarified  also,  and  hot  fomentations  ought  to  be 
applied  to  promote  the  discharge  of  putrid  urine,  blood,  and 
sloughs ;  while,  at  the  same  time,  the  patient's  strength  is  dili- 
gently supported  by  wine  and  other  cordials.  If  the  urine  has 
insinuated  itself  extensively  into  the  cellular  substance  of  the 
pelvis,  all  these  means  will  be  imavailing ;  but  if  it  has  been 
chiefly  confined  to  the  scrotum  and  neighbourhood,  a  cure  may 
be  accomplished  with  careful  management,  and  after  a  long  con- 
finement A  surgeon  should  never  hesitate  to  make  &ee  inci- 
sions in  such  cases,  however  desperate  they  may  at  first  appear, 
since  recoveries  have  taken  place  in  apparently  the  most  hopeless 
circumstances,  when  extensive  sloughing  was  complicated  with 
the  weakness  of  old  age. 
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In  some  rare  cases,  the  opening  is  formed  into  the  rectum, 
and  then  the  patient  may  escape  the  dangerous  consequences  of 
nrinaiy  effusion  which  have  been  described ;  but  such  an  occur- 
rence is  too  rare  to  afford  any  reasonable  ground  for  expecting 
relief  from  the  imaided  powers  of  the  system,  or  withholding  the 
means  that  effect  evacuation  more  safely.  These  means  consist 
in  puncturing  the  bladder,  so  as  to  draw  off  its  contents  without 
allowing  them  to  enter  the  cellular  substance.  If  the  surgeon 
possesses  the  requisite  tact  for  introducing  instruments  into  the 
bladder  through  the  urethra,  and  has  the  treatment  of  the  case 
from  its  coiomencement^  he  wiU  veiy  rarely,  perhaps  never,  be 
under  the  necessity  of  resorting  to  this  puncture.  But  should 
he  not  be  able  to  draw  off  the  water  by  the  catheter,  either 
from  his  own  want  of  dexterity,  or  frt)m  the  existence  of 
obstacles  caused  by  mismanagement^  there  can  be  no  hesi- 
tation in  having  recourse  to  the  operation.  Puncture  of  the 
bladder,  however  performed,  is  always  attended  with  more  or 
less  danger  of  urinous  infiltration ;  but  a  doubtfril  remedy  is 
better  than  none ;  and  there  are  few  states  of  disease  more 
hopeless  than  complete  retention  of  urine^  permitted  to  follow 
its  own  course. 

There  are  three  methods  of  puncturing  the  bladder — 1,  above 
the  pubis;  2,  by  the  perineum;  S,  from  the  rectum.  The  opera- 
tion above  the  pubis  is  performed  by  making  an  incision  an  inch 
and  a  haK  long  from  the  symphysis  upwards,  exactly  in  the 

« 

mesial  plane,  and  then  separating  the  edges  of  the  recti,  or  rather 
pyramidal  muscles,  with  the  fingers  and  a  little  assistance  from 
the  knife,  and  lastly  pushing  a  trocar  into  the  distended  bladder, 
which  can  now  be  distinctly  felt  In  order  to  avoid  transfixing 
the  neck,  it  is  necessary  to  direct  the  instrument  not  perpendi- 
cularly, but  obliquely  backwards,  from  the  point  where  it  enters 
the  cavity  behind  the  pubis.  The  rigidity  of  a  silver  tube  is  apt 
to  occasion  injurious  irritation,  particularly  as  it  must  be  long^ 
and  deeply  introduced,  to  prevent  any  risk  of  its  escape  from 
the  contraction  of  the  coats  of  the  bladder;  but  the  canula 
must  not  be  withdrawn  without  substituting  some  other  channel 
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for  carrying  away  the  urine,  which  otherwise  would  be  very  apt 
to  enter  the  cellular  substance.  A  piece  of  flexible  catheter 
answers  very  conveniently  for  the  purpose,  and  the  exchange 
should  not  be  effected  before  the  end  of  at  least  twenty-four 
hours.  The  patient  should  lie  on  his  side,  inclining  forwards, 
to  promote  the  discharge  of  urine  ;  and  great  care  must  be 
taken  that  the  tube  does  not  become  obstructed  by  mucus,  or  in 
any  other  way.  When  the  cellular  substance  surrounding  the 
wound  has  become  consolidated  by  adhesive  efTusion,  as  happens 
in  a  day  or  two,  a  plug  may  be  fitted  into  the  orifice  of  the  can- 
ula,  and  withdrawn  from  time  to  time ;  but  it  generally  hap- 
pens that  the  old  passage  is  soon  restored,  after  the  bladder  has 
been  freed  from  the  irritation  of  its  accumulated  contents. 

The  bladder  may  be  reached  from  the  perineum  by  making 
a  deep  incision  in  the  line  extending  from  the  bulb  to  the  anus, 
and  then  pushing  a  straight  bistoury,  guided  by  a  finger  in  the 
rectum,  into  the  membranous  part  of  the  urethra. 

Puncturing  from  the  rectum  may  have  been  suggested  by 
the  opening  which  is  sometimes  formed  naturally  between  it  and 
the  bladder,  or  prostatic  portion  of  the  urethra.  In  cases  of 
complete  retention,  where  the  parts  are  not  altered  by  disease, 
there  can  certainly  be  no  easier  or  more  satisfactory  mode  of  re- 
lieving the  patient  by  operation.  The  bladder  behind  the  pros- 
tate, for  the  extent  of  an  inch  or  more,  is  not  covered  with 
peritoneum;  and  the  veskvlcR  seminaleSy  though  they  meet^ 
together  at  the  gland,  diverge  from  each  other  in  proceeding 
backwards,  so  as  to  leave  sufficient  space  for  the  puncture.  The 
vasa  deferentia  lie  near  the  centre,  and  may  perhaps  be  injured, 
even  though  the  trocar  is  intitduced  exactly  in  the  mesial  plane ; 
but  any  inconvenience  that  might  be  expected  to  result  from 
this  source  ought  not  to  be  regarded  as  a  serious  objection  to  a 
proceeding  which  affords  the  only  means  of  averting  nearly 
certain  death,  especially  as  experience  does  not  confirm  the 
apprehension.  When  the  operation  is  performed,  the  patient 
should  be  laid  on  his  back  at  the  edge  of  the  bed,  with  his  knees 
bent  and  thighs  held  up,  so  as  to  present  the  parts  fairly  to  the 
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snigeon,  who,  having  anointed  the  foie  and  middle  fingers  of  his 
left  hand,  introduces  them  gently  into  the  lectnm  until  he  feels 
the  posterior  confines  of  the  prostate.  The  trocar,  which  should 
be  six  inches  long  and  curved,  is  then  carried  in  along  the 
channel  formed  by  the  fingers,  and  when  its  point  has  passed 
beyond  the  prostate,  the  handle  is  depressed,  so  as  to  puncture 
the  coats  of  the  rectum  and  bladder  where  they  are  contiguous. 
The  canula  should  be  secured  in  its  place  for  tweniy-four  or 
forty-eight  hours,  to  prevent  the  wound  from  closing  before  the 
obstruction  that  existed  in  the  natural  passage  has  been  removed. 

Urinary  Calculi, 

The  bladder  and  other  parts  of  the  urinary  passage  firequently 
become  the  seat  of  concretions,  which  vaiy  extremely  in  their 
number,  size,  and  composition,  but  almost  always  occasion  very 
distressing  symptoms.  The  measures  which  have  been  devised 
for  their  prevention  .and  removal  consequently  demand  much 
attention ;  and,  in  order  to  understand  them,  it  is  necessary  to 
be  first  acquainted  with  the  origin  and  mode  of  formation  of  the 
different  kinds  of  calculi 

The  urine  in  its  healthy  state  holds  a  number  of  saline  sub- 
stances in  solution,  which  it  deposits  in  part  on  cooling  to  the 
ordinary  temperature.  The  quantity  of  this  precipitate  varies 
according  to  the  degree  in  which  the  urine  is  diluted,  being  most 
observable  after  abstinence  from  drinking  or  profuse  perspira- 
tion. It  generally  appears  in  the  form  of  a  light-coloured 
yellowish  cloud,  occupying  the  lower  part  of  the  vessel,  or  in 
that  of  a  thin  crust  or  lining,  which  adheres  to  its  sides.  When 
chemically  examined,  the  Ughtrcoloured  muddy-looking  sedi- 
ment is  found  to  consist  of  alkaline  and  earthy  salts,  which  are 
chiefly  the  phosphate  of  lime,  and  the  triple  phosphate  of  mag- 
nesia and  ammonia — ^the  lateritious  or  crusted  deposit,  on  the 
contrary,  consisting  of  uric  acid,  or  urate  of  ammonia  with  an 
excess  of  acid.  In  consequence  of  a  variety  of  circumstances 
which  will  be  more  particularly  considered  hereafter,  the  urine 
becomes  loaded  with  these  matters  in  quantities,  proportions,  and 
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combinations,  that  give  rise  to  concretions  of  various  kinds.  It 
appears  that  the  fluid  is  sometimes  secreted  so  overburdened 
with  its  acid  or  saline  constituents  as  to  deposit  them  imme- 
diately on  escaping  into  the  pelvis  of  the  kidney,  and  form  con- 
cretions, consisting  by  far  most  frequently  of  uric  acid,  but 
sometimes  of  the  oxalate  of  lime.  If  the  urine  is  not  so  loaded 
as  to  free  itself  immediately  after  being  secreted,  it  does  not 
afford  any  deposit  so  long  as  it  is  kept  within  the  body  and 
maintained  at  its  temperature;  but  when  it  is  excreted  and 
cooled  down  to  the  temperature  of  the  air,  it  deposits  all  the 
redundant  portion  in  the  form  of  a  copious  muddy  yellowish- 
white  precipitate,  containing  the  earthy  salts — a  lateritious  crusty 
consisting  of  the  acids  and  acidulous  combinations  of  ammonia. 
If,  however,  while  such  an  excess  of  the  urinary  constituents 
exists,  a  foreign  body  should  be  present  in  the  bladder  or  in  any 
other  part  of  the  passage  through  which  the  urine  flows,  so  as  to 
serve  as  a  nucleus  for  concretion,  it  will,  on  the  well-known 
principle  observed  to  regulate  the  separation  of  salts  from  their 
solvents,  whether  in  a  crystallised  form  or  not,  induce  the  re- 
dundant  matters  to  withdraw  themselves  from  the  attraction  of 
the  fluid,  and  adhere  to  the  surface  which  is  presented  to  them. 
This  efiect,  however,  can  occur  only  where  there  is  a  considerable 
excess  of  saline  substance,  since,  when  the  portion  is  small,  it  is 
retained  in  solution  by  the  urine,  at  the  high  temperature  which 
it  has  in  the  bladder,  too  powerfully  to  permit  its  precipitation 
by  the  influence  of  a  foreign  body.  Urinary  calculi  which  have 
attained  any  considerable  size  are  hence  found  to  consist  of  con- 
centric layers,  varying  in  composition  and  thickness,  according 
to  the  nature  and  quantity  of  the  morbid  excess  that  existed  in 
the  urine  at  the  time  of  their  formation ;  and,  for  the  same  reason, 
the  rapidity  with  which  they  increase  in  size  always  bears  a 
direct  proportion  to  the  derangement  of  the  urinary  secretion. 

The  circumstances  which  ten'd  to  occasion  excess  in  the  acid 
and  saline  constituents  of  the  urine  are  chiefly  the  following : — 
1.  Imperfect  digestion,  attended  with  acidity  of  stomach;  in 
which  case  the  urine  has  a  deep  brownish-red  colour,  and 
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deposits  either  crystallised  grains  of  uric  acid  that  have  separated 
from  the  fluid  in  the  kidney,  or  a  red  lateritious  sediment  on 
cooling.  2.  An  irritated  state  of  the  kidneys,  attended  with  pain 
of  the  loins,  quickness  of  the  pulse,  and  anxiety  of  the  coun- 
tenance ;  in  which  case  the  urine  is  copious,  pale-coloured,  and 
deposits  such  a  quantity  of  the  phosphates  on  cooling  as  to 
become  turbid  and  white  like  milk.  3.  A  similar  state  of  irri- 
tation, chiefly  affecting  the  bladder,  and  attended  with  a  copious 
secretion  of  mucus ;  in  which  case  the  urine  has  a  very  dis- 
agreeable ammonia^  odour,  and  deposits  the  triple  phosphate  of 
magnesia  and  ammonia,  either  crystallised  or  amorphous.  The 
condition  of  the  urine  during  the  deposition  of  oxalate  of  lime, 
and  some  animal  substances  that  will  be  mentioned  hereafter, 
has  not  yet  been  well  ascertained. 

From  an  attentive  consideration  of  these  circumstances,  it 
appears  that  the  presence  of  a  calculus  may  promote  the  for- 
mation of  concretions  from  the  urine — 1 .  By  affording  a  nucleus ; 
2.  By  irritating  the  bladder,  increasing  the  quantity  of  mucus, 
and  accelerating  the  putrefactive  decomposition  of  the  urine, 
during  which  the  urea  is  converted  into  ammonia,  and  an  excess 
of  the  triple  phosphate  results ;  3.  By  causing  sympathetic  irri- 
tation of  the  kidneys,  which  perverts  their  secreting  action,  and 
leads  to  the  formation  of  the  earthy  salts  in  redundant  quantity ; 
4.  By  sympathetically  irritating  the  stomach,  and  occasioning 
imperfect  digestion,  attended  with  acidity.  By  operating  in  one 
or  more  of  these  modes,  the  nucleus,  when  once  formed,  always 
increases,  and  even  tends  to  cause  the  generation  of  new  ones. 
The  nucleus,  imless  when  consisting  of  a  foreign  body  introduced 
into  the  bladder,  is  almost  invariably  constituted  by  a  concretion 
formed  in  the  kidney.  This  renal  calculus,  in  the  great  majority 
of  cases,  as  has  been  already  observed,  is  an  aggregation  of  uric 
acid  grains,  but  may  also  consist  of  oxalate  of  lime.  It  is  often 
observed  by  patients,  that  previously  to  suffering  from  the 
symptoms  of  calculus,  they  were  accustomed  to  pass  red  grains 
of  uric  acid — sand  or  gravel  as  they  are  usually  called — and  that 
they  ceased  to  do  so  for  some  time  before  the  commencement  of 
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their  complaint  It  is  extremely  diflScult  to  account  for  the 
origin  of  these  concretions,  farther  than  has  been  already  done, 
though  there  are  doubtless  some  important  causes  in  operation, 
which  hitherto  have  not  been  ascertained.  Calculous  diseases 
are  much  more  common  in  some  districts  of  country  than  others, 
and  all  that  we  know  in  regard  to  the  difference  of  these  is,  that 
where  the  strongest  predisposition  has  been  observed,  the  mineral 
strata  of  the  neighbourhood  were  of  a  calcareous  nature.  The 
formation  of  renal  nuclei  takes  place  most  frequently  before 
puberty,  and  after  the  age  of  fifty ;  but  no  time  of  life  is  alto- 
gether exempt  from  it  There  is  no  temperament  or  variety  of 
original  constitution  that  seems  particularly  favourable  to  the 
occurrence  of  the  disease,  but  there  is  occasionally  observed 
some  evidence  of  the  predisposition  being  hereditary.  Gout  and 
stone  are  often  connected,  but  they  probably  are  so  from  owing 
their  origin  to  the  same  source,  viz.,  derangement  of  the  digestive 
organs. 

The  sjrmptoms  of  a  calculus  in  the  kidney  are  an  almost 
constant  feeling  of  uneasiness  in  the  loins,  aggravated  by  rough 
motion,  and  soothed  by  rest;  the  discharge  of  small  fibrinous 
clots  with  the  urine  after  fits  of  irritation,  and  during  their  con- 
tinuance, tenderness  of  the  loins,  nausea  or  vomiting,  and  frequent 
desire  to  make  water,  which  is  sometimes  attended  with  pain  at 
the  point  of  the  penis.  If,  while  there  are  such  symptoms,  the 
bladder  should  be  examined,  and  found  to  contain  no  calculus, 
there  will  be  strong  ground  of  suspicion  that  one  exists  in  the 
kidney;  but  there  can  hardly  be  any  certainty  acquired  on  the 
subject,  as  different  morbid  states,  not  only  of  the  kidney,  but 
also  of  other  parts  of  the  urinary  apparatus,  produce  nearly,  if 
not  altogether,  the  same  indications. 

The  object  of  treatment  in  this  case  is  to  promote  the  descent 
of  the  calculus  into  the  bladder,  with  which  view  the  patient 
should  take  exercise,  and  drink  largely  of  diluent  fluids.  Advan- 
tage seems  sometimes  derived  from  conjoining  the  latter  with  a 
small  quantity  of  spirits,  such  as  Hollands,  or  with  the  tincture 
of  cantharides ;  but  caution  must  be  observed  in  doing  so,  lest 
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too  much  excitement  be  occasioned.  The  calcnlus,  if  it  remain 
in  the  pelvis  of  the  kidney,  does  not  increase  rapidly  in  size,  as 
the  urine,  from  passing  away  through  the  ureter  immediately 
after  being  secreted,  has  little  time  to  deposit  the  excess  of  solid 
matters  which  it  may  contain.  Sometimes,  however,  the  con- 
cretion of  uric  acid  enlarges  so  as  to  occupy  the  whole  pelvis 
and  infundibula,  branching  out  like  a  piece  of  coral,  or  becomes 
incrusted  with  the  triple  phosphate.  Much  more  frequently  the 
calculus  remains  of  a  small  size,  ranging  from  that  of  a  pea  t6 
that  of  a  field  bean,  of  an  oval  figure,  very  similar  to  the  stone  of 
an  olive,  and  smooth  reddish-brown  surface,  in  which  the  com- 
ponent grains  may  in  general  be  distinguished.  In  some  rare 
cases  abscesses  have  been  produced  by  the  irritation  of  the 
kidney,  and  in  others  still  more  rare,  the  matter,  by  inducing 
absorption  of  the  parietes  of  the  abdomen,  has  made  a  passage 
outwards  for  the  stone.  Exaggerated  reports  of  such  occurrences 
have  given  rise  to  stories  of  renal  calculi  having  been  cut  out^ 
and  Nephrotomy  has  been  seriously  proposed  by  surgeons  who 
think  more  of  the  execution  than  the  consequences  of  opera- 
tions. 

When  the  calculus  descends  into  the  ureter,  unless  of  very 
small  size,  it  occasions  great  local  pain,  and  sympathetic  in*itation 
of  the  abdominal  viscera.  The  patient  complains  of  intense  pain 
"in  the  inguinal  region  of  the  afiTected  side,  about  midway  between 
the  superior  anterior  spinous  process  of  the  ilium  and  the  pubis, 
which  is  greatly  aggravated  by  pressure  or  motion.  There  is 
incessant  nausea,  and  frequent  bilious  retching.  The  stream  of 
urine  pressing  behind  the  calculus,  and  widening  the  passage, 
while  it  forces  the  obstructed  body  forwards,  at  length  conveys 
it  into  the  bladder,  immediately  upon  which  all  the  uneasiness 
is  at  once  removed.  This  process  of  descent^  which  usually  occu- 
pies from  twelve  to  forty-eight  hours,  may  be  expedited  and 
rendered  less  painful  by  administering  from  time  to  time  doses 
of  ca8toiK>il,  with  the  muriate  of  morphia,  or  other  preparations 
of  opium — ^by  throwing  opiate  injections  into  the  rectum — by 
placing  the  patient  in  a  warm  bath — and  by  bleeding  from  the 
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arm,  if  he  is  of  a  robust  habit  Sooner  or  later  the  passage  is 
completed,  and  there  are  few  preparations  more  rarely  met  with 
in  museums  than  those  shewing  a  renal  calculus  arrested  in  the 
ureter. 

Having  arrived  in  the  bladder,  the  calculi  either  remain  there, 
or  proceed  onwards  through  the  urethra-  In  the  former  case, 
they  become  encrusted  with  layers  of  various  thickness  and  com- 
position, as  has  been  already  explained,  and  constitute  concre- 
tions which  difiFer  widely,  according  to  the  circumstances  that 
attend  their  formation.  The  foUowiiig  arrangement  includes  the 
most  important  kinds :— 


Name. 

I.  Uric  Acid  Cal- 
culus. 
(Scheele,  1776.) 


Ejctcmal  Characters. 

Colour,  brownish-yellow  ; 
surface  smooth,  or  elevated 
into  small  tubercles  ;  shape 
generally  flattened  -  oval  ; 
size,  from  that  of  a  large 
egg,  downwards ;  structure 
laminated ;  very  common. 


Chemical  Characters, 

Gradually  consumed  before 
the  blo^vpipe  ;  soluble  in 
caustic  potash,  insoluble  in 
diluted  acids  ;  but  soluble 
in  nitric  acid,  the  solution 
affording,  on  evaporation 
to  dryness,  a  bright  car- 
mine-coloured residue. 


II.   Phosphate  of 

lime,  C. 
(Wollaston,  1797.) 


Colour,  pale -brown  ;  sur- 
face smooth,  like  porce- 
lain ;  structure  loosely  la- 
minated ;  small  size ;  ex- 
tremely rare,  as  forming 
entire  concretions,  but  not 
80  unfrequently  constitut- 
ing alternate  layers  with 
other  matters. 


Whitens  when  exposed  to 
the  blowpipe  ;  soluble  in 
muriatic  acid  ;  insoluble  in 
caustic  xx>tash,  and  does 
not  give  off  ammonia. 


III.  Triple  phos- 
phate of   mag- 
nesia and    am- 
monia, C. 
(Wollaston,  1797.) 
(See  frontispiece.) 


White  shining  crystals,  or 
white  crust,  not  forming 
entire  concretions,  but  coat- 
ing the  surface,  or  lying 
between  the  layers  of 
others,  and  never  exhibit- 
ing in  its  own  structure  a 
laminated  arrangement. 


Diminishes  under  the  blow- 
pipe ;  exhaling  an  ammo- 
niacal  odour,  and  at  last 
suffering  imperfect  fusion  ; 
soluble  m  dilute  acids,  and 
insoluble  in  caustic  potash, 
but  gives  off  ammonia. 


IV.  Fusible  cal- 
culus (consist- 
ing of  a  combi- 
nation of  the 
two  last). 

(Wollaaton,  1797.) 


Colour,  white  like  chalk ; 
shape  that  of  the  cavity  in 
which  it  lies ;  size  often 
very  large  ;  structure  la- 
minated, or  compact  and 
friable  ;  common,  as  an  in- 
crustation of  foreign  bodies. 


Readily  fused  under  the 
blowpipe  into  a  trans- 
parent glass ;  partially 
soluble  in  acetic  or  dilute 
sulphuric  acid,  and  the  re- 
mainder dissolved  by  mu- 
riatic acid  ;  insoluble  in 
C4iustic  potash,  but  gives 
off  ammonia. 
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Name. 

V.  Mulberry,  or 
oxalate  of  lime, 
C.  (WoUaston, 
1797.) 


BaeierMd  Charaden, 

Colour,  very  dark-bro¥ni ; 
surface  rough,  with  large 
tubercles ;  consistence  yenr 
hard ;  size  seldom  exceed- 
ing that  of  a  walnut ;  struc- 
ture compact,  always  single. 


Chemical  Charaetera, 

Under  the  blowpipe  ex- 
pands, and  effloresces  into 
a  white  powder,  which 
when  moistened,  and  ap> 
plied  to  turmeric  paper, 
causes  a  red  stain  ;  not 
soluble  in  pure  alkalies, 
nor  in  the  muriatic  and 
nitric  acids  unless  finely 

gowdered^  aad  assisted  by 
eat. 


VI.  Cystic  oxide,        YeUow,  semi-transparent.  Exhales  a  peculiar  odour 

C.  glistening ;  structure  com-  imder  the  blowpipe ;  very 

(WoUaston,  1810.)        pact ;  confused  crystalline  soluble  in  acids  and  alka- 

maas ;  small ;  very  rare.  lies. 

The  symptoms  of  stone  in  the  bladder  are — 1.  Pain  felt  in 
making  water,  especially  when  the  last  drops  are  expelled,  and 
for  some  time  afterwards,  referred  chiefly  to  the  point  of  the 
penis,  but  also  to  more  distant  parts,  as  the  inner  side  of  the 
thighs,  testicles^  particularly  the  left  one,  and  even  the  feet 
2.  Uneasy  feelings  of  a  similar  kind,  but  not  so  intense,  experi- 
enced upon  any  sudden  motion  of  the  body.  3.  Frequent  de- 
sire to  make  water,  vaiying  in  degree  from  slight  diminution  of 
the  length  of  the  intervals,  to  almost  incessant  calls,  which  it  is 
impossible  to  resist  4.  The  urine  being  tinged  with  blood  after 
rough  motion.  6.  An  occasional  interruption  of  the  stream  of 
urine.  6.  A  peculiar  expression  of  suffering  and  anxiety  in  the 
patient's  countenance.  These  symptoms  vaiy  extremely  in  their 
positive  and  relative  severity,  being  always  most  intense  when 
there  is  irritation  of  the  bladder  or  general  system,  and  bearing 
a  direct  proportion  to  the  degiee  in  which  the  urinary  secretion 
is  deranged ; — a  fact  not  easily  explained,  but  very  important  in 
respect  to  the  treatment  of  the  disease.  Thus,  contrary  to  what 
might  be  expected,  the  least  annoyance  attends  the  mulberry 
calculus.  The  uric  acid  kind  are  accompanied  with  more,  and 
the  phosphates  with  most  of  all.  As  there  are  other  diseased 
states  of  the  urinary  organs  which  give  rise  to  complaints  more 
or  less  similar  to  stone  in  the  bladder,  it  is  necessary  for  obtain- 
ing certain  proof  of  its  existence  to  introduce  an  instrument  into 
the  bladder,  and  search  it    The  operation  performed  with  this 
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view  is  named  Sounding,  and  is  executed  by  means  of  metallic 
instruments  variously  formed.  The  one  that  will  generally  be 
found  most  convenient  is  a  steel  bougie  of  the  size  usually  rated 
No.  7  or  8.  It  should  be  moved  about  methodically  into  every 
part  of  the  bladder,  while  the  patient  lies  reclining.  If  the  point 
grazes  against  the  rugae  of  a  thickened  muscular  coat,  an  inexpe- 
rienced surgeon  may  be  misled  into  supposing  that  there  is  a 
stone ;  but  if  it  really  encounters  one,  there  will  hardly  be  a 
possibility  of  misinterpreting  the  distinct  sensation  which  is 
always  felt,  and  the  corresponding  sound  generally  heard  at  the 
same  time.  A  small  stone  may  escape  detection,  from  the 
bladder  being  too  much  distended  or  too  much  collapsed ;  and 
when  either  of  these  sources  of  fallacy  is  suspected,  a  catheter 
should  be  introduced  to  draw  off  the  water,  or  convey  in  a  suffi- 
cient quantity  from  a  syringe  or  elastic  bag.  If  the  parts  about 
the  neck  of  the  bladder  are  very  irritable,  and  grasp  the  sound- 
ing instrument  tightly,  soothing  measures,  such  as  gentle  evacua- 
tion of  the  bowels  by  castoiK)il,  opiate  injections  into  the  rectum, 
and  the  warm-bath,  ought  to  be  employed.  When  the  prostate 
has  suffered  enlargement,  a  sort  of  pouch  is  generaUy  formed 
behind  it,  in  which  the  stone  may  lie  so  as  to  be  hardly  tangible 
by  the  sound,  unless  placed  more  within  its  reach,  by  altering 
the  position  of  the  patient,  or  elevating  the  bladder  by  a  finger 
introduced  into  the  rectum. 

The  treatment  of  stone  in  the  bladder  may  be  divided  into 
palliative  and  radical.  The  former  consists  in  the  use  of  means 
which  tend  to  prevent  the  concretion  from  increasing,  and  to 
alleviate  the  patient's  sufferings ;  the  latter,  by  removing  the 
calculus,  affords  effectual  relief  from  all  the  uneasiness  of  the 
disease. 

The  means  used  with  a  palliative  view  are  such  as  may  be 
expected  to  correct  derangement  of  the  urinary  secretion,  and 
thus  not  only  remove  that  excess  of  acid,  or  saline  constituents, 
which  is  essential  for  the  occurrence  of  concretion,  but  also 
diminish  the  severity  of  the  symptoms  resulting  from  the  cal- 
culus actuaUy  existing,  since  these,  as  has  been  already  observed. 
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always  correspond  directly  in  their  severity  with  the  degree  to 
which  the  secretion  of  urine  is  morbidly  altered  In  order  to 
determine  what  remedies  ought  to  be  prescribed  for  this  purpose^ 
the  urine  of  the  patient  must  be  examined.  If  it  shews  the  cha- 
racters which  denote  an  excess  of  acid,  alkaline  medicines  wiU 
be  indicated.  Of  these  the  carbonates  of  soda  and  potash  are 
the  best,  and  may  be  administered  in  the  dose  of  a  scruple  or 
half  a  drachm,  two  or  three  times  a  day,  dissolved  in  a  tumbler 
of  water.  lime-water  and  soap-ley  were  formerly  much  used  in 
various  forms  and  combinations,  in  the  expectation  of  their  pro- 
ducing a  solvent  effect  on  the  stone ;  and  the  relief  experienced 
from  them  was  often  so  great  as  to  afford  apparently  good  ground 
for  believing  that  they  possessed  such  a  power.  It  is  admitted 
now  that  they  could  act  beneficially  only  by  correcting  morbid 
derangements  of  the  urinary  secretion ;  and  they  are,  therefore, 
superseded  by  the  less  nauseous  alkaline  preparations  above 
mentioned.  If,  on  the  contraiy,  the  quantity  of  earthy  and  alka- 
line salts  seems  to  be  redundant^  acids  should  be  employed. 
The  muriatic  is  usually  preferred,  and  may  be  given  in  the  dose 
of  twenty  or  thirty  drops,  in  a  sufficient  quantity  of  water,  three 
times  a  day.  When,  along  with  this  state  of  the  urine,  there 
exists  much  irritation  about  the  bladder  and  kidneys,  as  is  gene- 
rally the  case,  small  doses  of  opium  ought  to  be  conjoined  with 
the  acid ;  and  other  means  of  a  soothing  kind,  as  the  hip-bath 
and  opiate  injections,  at  the  same  time  prescribed.  Whatever  be 
the  nature  of  the  derangement,  it  will  always  be  proper  to  correct 
any  errors  in  the  patient's  diet  or  mode  of  living  that  tend  to  injure 
the  health  in  general,  and  the  digestive  functions  in  particular. 

The  means  which  are  employed  with  the  view  of  effecting  a 
radical  cure,  may  be  considered  under  three  heads,  accordingly 
as  they  act : — 1.  By  promoting  the  escape  of  the  stone  entire 
through  the  natural  passage ;  2.  By  breaking  down  the  stone  into 
fragments  small  enough  for  being  carried  out  with  the  stream  of 
urine ;  and,  3.  By  cutting  a  free  outlet  for  the  stone. 

Benal  calculi  of  small  size  generally  remain  only  a  short  time 
in  the  bladder,  and  pass  out  with  the  urine  often  almost  imme- 
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diately  after  descending  from  the  ureter.  When  the  history  of 
a  case  leads  to  the  suspicion  of  there  being  a  concretion  of  this 
kind  remaining  in  the  bladder,  or  if  it  should  be  detected  by 
sounding,  its  exit  ought  to  be  assisted  by  a  very  complete  dila- 
tation of  the  urethra  by  means  of  bougies,  by  drinking  copiously 
of  simple  diluent  fluids,  and  by  the  relaxing  influence  of  warm 
bathing.  Cases  sometimes  occur  in  which  the  calculus  has 
entered  into  the  urethra,  and  after  passing  through  more  or  less 
of  its  extent,  has  been  arrested  at  a  narrow  part  of  the  canal 
either  natural,  or  resulting  from  stricture.  The  membranous 
portion  is  the  most  common  seat  of  this  occurrence,  which  also 
happens  sometimes  at  the  orifice.  A  retention  of  urine  occasion- 
ally results  from  the  obstniction  thus  caused;  and  if  a  full-sized 
catheter  were  passed  without  any  precaution,  it  might  push  the 
concretion  back  into  the  bladder,  which  of  course  ought  to  be 
avoided.  The  instrument  should  be  merely  carried  down  so  far 
as  to  disengage  the  calculus  from  the  contracted  place  that  it 
occupies,  and  which  it  closes  like  a  spherical  valve  ;  or,  if  of  a 
very  small  size,  it  may  be  conveyed  past  the  concretion  into  the 
bladder.  The  immediate  bad  efiects  being  thus  obviated,  it  is 
necessary  to  employ  means  for  assisting  the  stone  to  pass  for- 
wards. Bougies  of  progressively  increasing  size,  introduced 
down  to  the  seat  of  obstruction,  may  prove  sufficient  for  this 
purposa  Forceps  are  used  with  hardly  any  advantage,  from 
the  difficulty  of  expanding  their  blades.  When  it  proves  impos- 
sible to  extract  the  calculus  from  the  urethra,  it  ought  to  be  cut 
out,  which  is  readUy  effected,  by  making  an  incision  upon  it 
whUe  held  firmly,  so  as  to  prevent  any  displacement  during  the 
operation,  or  upon  a  grooved  staff.  The  wound  sometimes  heals 
by  the  first  intention,  but  it  is  prudent  to  keep  a  catheter  in  the 
urethra  for  a  few  days,  to  prevent  any  risk  of  the  urine  infiltrat- 
ing into  the  cellular  substance.  Calculi  are  sometimes  lodged 
in  fistulas  of  the  perineum,  and,  of  course,  so  long  as  they  are 
permitted  to  remain,  render  a  cure  by  the  ordinary  means  im- 
practicable. If  discovered  in  this  situation,  they  should  be 
removed  mthout  delay  by  incision. 
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The  second  mode  of  lemoving  a  stone  fiK>m  the  bladder  con- 
sists in  grinding  it  down  to  powder,  or  pieces  small  enough  for 
escaping  by  the  natural  passage.  Though  there  are  very  ancient 
traces  of  this  practice,  and  though  in  modem  times  ingenious 
patients  have  occasionally,  by  persevering  efforts,  succeeded  in 
bringing  away  part,  if  not  the  whole,  of  calculi  from  which  they 
suffered,  yet  lithotrity,  as  this  method  of  operating  has  been 
named,  may  be  regarded  as  of  recent  origin.  The  apparatus  was 
necessarily  very  inefficient  and  unmanageable  so  long  as  the 
canula  through  which  it  was  introduced  into  the  bladder  had  a 
curved  form.  Some  anatomists  of  the  last  century  suggested 
that  a  straight  instrument  might  be  passed  along  the  urethra ; 
but  Dr.  Gruithuisen  (1813)  first  used  a  straight  catheter.  The 
contrivance  of  this  gentleman,  followed  by  the  successive  im- 
provements of  Amussat,  Leroy,  Giviale,  and  Heurteloup,  rendered 
the  lithotritic.  apparatus  wonderfidly  perfect  It  consisted  of  a 
straight  canula,  containing  another  of  steel,  the  extremity  of 
which  was  cleft  into  three  branches,  that  expanded  by  their  own 
elasticity  when  pushed  beyond  the  external  tube,  and  closed 
upon  being  drawn  within  it  This  internal  canula  in  its  turn 
enclosed  a  solid  rod  of  steel,  terminating  in  a  head  so  figured  as 
to  act  destructively  on  a  stone  submitted  to  its  rotatory  motion. 
At  the  other  extremity  of  this  apparatus  there  were  additional 
parts  for  preventing  the  escape  of  the  urine,  without  impeding 
the  motion  of  the  canulas  or  perforator,  and  for  attaching  the 
string  of  a  drill  bow.  When  the  stone  was  large,  a  compound 
perforator  could  be  employed,  having  a  movable  branch  at  its 
extremity,  that  might  be  separated  to  more  or  less  distance  from 
the  central  position  by  a  regulating  screw  at  the  other  end,  and 
excavate  the  stone  to  an  extent  corresponding  with  the  degree  of 
its  expansion.  The  thin  shell  thus  formed  was  broken  by  an- 
other instrument,  named  Irise-coqtLe^  which  consisted  of  an  instru- 
ment shaped  like  a  slightly  curved  Sound,  and  having  its  ex- 
tremity formed  into  strong  jaws,  which  were  made  to  separate 
and  embrace  the  stone,  which  was  then  cnished  by  the  blows  of 
a  hanmier  or  the  force  of  a  screw.    The  latter  apparatus  has 
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come  to  supersede  the  former  one  for  the  whole  operation,  which 
is,  therefore,  now  named  Lithotripsy  or  crushing,  to  distinguish 
it  from  the  grinding  process.  It  is  needless  to  describe  par- 
ticularly the  various  instruments  employed,  since  description 
alone  could  give  no  precise  idea  of  their  structure,  and  still  less 
of  their  exercise.  The  general  principle,  as  already  mentioned, 
consists  in  the  separation  of  two  jaws  by  pushing  one  before  the 
other,  and  then,  after  grasping  the  stone,  approximating  them  by 
the  force  of  a  screw  or  simply  manual  pressure. 

Great  improvements  have  been  made  in  the  instruments  em- 
ployed for  crushing  stones  in  the  bladder,  attended  with  a  corre- 
sponding degree  of  facility  and  success  in  their  employment. 
The  operation  may  now  be  conducted  with  propriety  by  any 
practitioner  who  is  accustomed  to  manipulate  the  urethra  and 
bladder ;  and  when  the  stone  is  not  so  large  as  to  require  fre- 
quent repetition  of  the  process,  it  may  be  removed  in  this  way 
with  wonderfully  little  disturbance  to  the  patient.  But  if  there 
ia  any  prospect  of  a  prolonged  and  laborious  conflict  with  the 
fragments,  it  is  much  better  to  extract  the  concretion  entire 
through  incision,  than  to  incur  the  danger  of  exciting  chronic 
inflammation  of  the  bladder. 

Chronic  inflammation  of  the  prostate  gland  or  mucous  mem- 
brane, if  excited  by  the  pressure  or  laceration  of  the  instrument^ 
will  probably  lead  to  further  derangement  of  the  urinary  secre- 
tion, and  the  consequent  deposition  of  new  calculi, — the  irrita- 
tion caused  in  extracting  which  will  keep  up  the  train  of  morbid 
action,  and  if  not  at  length  fatal  to  the  patient^  must  at  all  events 
make  him  suffer  much  more  than  he  would  have  done  from 
excision  of  the  stone. 

When  the  operation  is  to  be  performed,  the  patient  should  be 
placed  reclining,  with  his  pelvis  a  little  elevated  The  crashing 
instruments  must  not  be  introduced  when  the  bladder  is  empty, 
as  its  coats  could  then  hardly  escape  injury ;  but  it  is  not  expe- 
dient to  inject  water  for  the  purpose  of  distension,  as  it  is  apt  to 
escape  by  exciting  the  contractile  effort  of  expulsion.  A  better 
plan  is  to  allow  accumulation  of  tlie  urine  to  the  requisite  extent. 
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since  there  is  then  less  tendency  to  evacuation,  while  the  capa- 
city of  retention  aflfords  the  best  evidence  of  the  oigan  being 
sufficiently  free  from  irritability  to  warrant  the  operation.  Chlo- 
roform should  not  be  administered,  since  pain  is  a  sure  sign  of 
some  error  in  the  procedure,  and  therefore  if  prevented  from 
being  manifested,  can  no  longer  act  as  a  useful  beacon  to  the 
operator.  The  patient  should  be  placed  on  his  back,  with  the 
pelvis  raised  by  a  firm  pillow,  so  as  to  let  the  stone  lie,  not  at 
the  neck,  but  in  the  posterior  fundus  of  the  bladder.  In  search- 
ing for  the  concretion  or  its  fragments,  the  instrument  should  not 
be  moved  about  at  random  with  expanded  jaws,  but  be  carefully 
conveyed  to  the  side  of  the  body  which  it  is  desired  to  seize,  and 
then,  having  one  blade  elevated,  while  the  other  remains  in  its 
place,  be  fairly  turned  roimd  and  closed  upon  the  stone.  It  is 
impossible  to  explain  any  more  in  this  than  other  operations, 
all  the  minutiae  of  manipulation  which  are  requisite  for  its  suc- 
cessful performance.  Practical  experience,  and  familiarity  with 
the  instruments  employed,  are  essential  for  a  perfect  execution 
of  the  process,  which  is  one  of  those  that  may  be  performed  with 
advantage  on  the  dead  subject. 

There  is  no  operation  of  surgery  which  has  excited  so  much 
attention,  and  been  practised  in  so  many  different  ways,  as  litho- 
tomy. A  prejudice,  that  it  was  unsafe  to  cut  the  neck  of  the 
bladder,  for  many  centuries  paralysed  all  exertions  in  improving 
the  operation,  which,  in  accordance  with  this  misleading  prin- 
ciple, was  performed  by  making  an  incision  in  the  perineum,  and 
then  nominally  dilating,  but  really  teariog,  the  orifice  of  the 
bladder  sufficiently  to  allow  the  stone  to  be  extracted.  Such  a 
procedure  being  tedious,  painful,  and  dangerous,  was  justly 
dreaded  both  by  patients  and  surgeons,  the  latter  of  whom  wil- 
lingly resigned  it  to  irregular  practitioners  of  rupture  curing,  and 
cutting  for  the  stone,  who  in  those  days  travelled  the  country  in 
search  of  employment  The  mode  of  performing  lithotomy  was 
indeed  taught  in  the  schools,  and  ingenious  men  contrived  various 
modifications  of  the  apparatus ;  but  no  real  improvement  was 
effected  until  near  the  end  of  the  seventeenth  century,  when 
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Frfere  Jacques  introduced  an  entirely  different  method,  which  was 
to  cut  freely  into  the  bladder.  He  commenced  his  career  as  a 
lithotomist,  unacquainted  with  anatomy,  and  provided  with  very 
imperfect  instruments, — ^but  nevertheless  extracted  the  stone  with 
such  invariable  facility  and  dispatch,  that  though  many  of  his  pa- 
tients died,  and  comparatively  very  few  made  complete  recoveries, 
he  acquired  great  reputation,  and  the  friendship  of  some  of  the 
most  distinguished  surgeons  in  Paris.  Through  their  assistance 
he  supplied  the  defects  of  his  education,  and  afterwards  operated 
in  various  countries  with  distinguished  success.  The  important 
truth  having  thus  been  ascertained,  that  the  bladder  could  be 
cut  without  any  fatal  or  injurious  consequences,  the  attention  of 
surgeons  took  a  different  direction,  and  a  variety  of  methods  and 
instruments  were  contrived  for  cutting  the  same  parts  that  had 
been  previously  torn.  It  is  unnecessary  to  consider  these  parti- 
cularly, as  the  operation  practised  and  described  by  Cheselden 
(1720),  though  perhaps  not  differing  materially  from  that  of  some 
other  surgeons  both  in  this  country  and  abroad,  has  been  gene- 
rally regarded  the  standard  for  imitation. 

The  lateral  operation  of  Cheselden  consists  in  making  a  free 
incision  of  the  perineum, — opening  the  urethra  at  its  membranous 
part,  and  continuing  the  cut  through  the  prostate  gland,  obliquely 
outwards  and  downwards.  The  simplest  mode  of  effecting  this 
is  to  use  a  scalpel,  or  other  knife,  that  may  be  under  the  suiv 
geon's  command;  but  as  it  requires  an  accurate  acquaintance 
with  the  relative  situation  of  the  parts  concerned,  and  consider- 
able manual  dexterity,  to  divide  the  prostate  safely  with  such  an 
instrument,  various  apparatus  have  been  contrived  for  cutting  in 
the  requisite  direction,  and  to  a  sufficient  extent,  merely  in  con- 
sequence of  their  form  and  construction,  and  without  the  neces- 
sity of  precise  guidance  on  the  part  of  the  sui^eon.  But  after  a 
hundred  years'  experience  of  such  substitutes  for  operative  skill, 
it  is  now  almost  universally  admitted  that  the  simple  knife  is  by 
far  the  safest  means  for  the  purpose,  and  it  does  not  seem  neces- 
sary to  enter  here  into  any  description  of  the  obsolete  procedures 
which  used  to  occupy  so  large  a  portion  of  systematic  suigical 
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writings.  The  instrninents  required  are — 1.  A  grooved  staff  to 
guide  the  knife  in  cutting  into  the  bladder.  It  ought  to  be  of 
the  largest  size  that  the  urethra  will  readily  admit,  which  is 
usually  about  No.  11  of  the  bougie  scale,  and  the  groove  should 
be  very  wide  and  deep,  neither  on  the  side  nor  convex  surface, 
but  in  the  intermediate  space,  so  as  to  correspond  with  the  direc- 
tion in  which  the  incision  is  carried.  Mr.  Aston  Key  recom- 
mended a  straight  stafiT, — ^which  certainly  has  the  advantage  of 
conveying  the  knife  more  directly  than  a  curved  one,  but  is 
liable  to  the  objections  of  occupying  the  operator's  left  hand 
while  the  section  is  made,  instead  of  leaving  it  at  liberty  to  press 
aside  the  rectum,  and  also  of  exposing  the  artery  of  the  bulb  to 
danger.  2.  A  knife,  which,  including  both  the  handle  and  blade, 
should  be  between  seven  and  eight  inches  in  length.  The  edge 
of  the  blade  should  be  blunt^  except  to  the  distance  of  an  inch 
and  a  quarter  from  the  point.  3.  Forceps  for  extracting  the 
stone,  of  two  or  three  different  sizes,  of  which  the  blades  should 
be  broad,  moderately  hollowed,  and  destitute  of  projecting  teeth, 
which  are  apt  to  break  the  calculus.  4.  A  scoop  to  remove  frag- 
ments or  graveL  And,  5.  A  flexible  tube,  about  six  inches  long, 
and  half  an  inch  wide,  to  convey  away  the  urine  after  the  opera- 
tion, and  prevent  its  infiltration  into  the  cellular  substanca 

The  parts  that  require  to  be  cut  are  : — 1.  The  integuments, 
wUch  should  be  divided  to  the  extent  of  about  three  inches  in 
an  adult^  or  more  if  the  subcutaneous  adipose  tissue  is  unusually 
thick,  and  of  course  less  in  children.  The  incision  should  extend 
obliquely  from  the  raphe  of  the  perineum  to  'the  hip,  passing 
nearly  equidistant  between  the  anus  and  tuberosity  of  the 
ischium.  2.  The  transverse  muscle  of  the  perineum,  and  inte- 
rior part  of  the  levator  ani.  3.  The  transverse  artery  of  the  peri- 
neum. 4.  The  membranous  part  of  the  urethra.  5.  The  prostate 
gland  through  the  whole  extent  of  its  left  lateral  lobe.  And  the 
parts  which  ought  not  to  be  cut  are : — 1.  The  rectum,  which  may 
be  injured  in  la3ring  open  the  perineum,  in  cutting  into  the  groove 
of  the  staff,  and.  in  dividing  the  prostate,  but  chiefly  in  enlarging 
the  wound,  in  case  it  proves  too  small  subsequently  to  withdraw- 
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ing  the  staff.  2.  The  artery  of  the  bulb  of  the  urethra,  and  the 
bulb  itself  from  cutting  into  the  canal  too  far  forwards,  and  at 
its  lateral  part  3.  The  pudic  artery,  from  cutting  too  much  in 
a  lateral  direction  in  making  the  section  of  the  prostate.  4.  The 
internal  fascia  of  the  perineum,  or  vesical  reflexion  of  the  pelvic 
fascia,  from  cutting  the  prostate  upwards,  or  carrying  the  incision 
beyond  it  in  a  lateral  direction. 

When  the  operation  is  to  be  performed,  the  patient  should 
have  his  bowels  freely  evacuated  by  a  laxative  administered  the 
day  before.  He  should  be  placed  reclining  on  a  table  about  two 
feet  and  a  half  high,  covered  with  a  folded  blanket,  and  under 
his  head  a  pillow  or  two  may  be  laid,  but  nothing  to  raise  the 
shoulders.  He  is  then  to  seize  the  soles  of  his  feet,  one  in  each 
hand,  which  should  rest  on  the  fibular  or  outer  edge,  and  by 
means  of  a  strong  tape  or  bandage  have  the  limbs  secured  in  this 
position,  after  which  they  are  to  be  confided  to  two  assistants, 
one  standing  on  each  side  of  the  table.  The  staff  having  been 
introduced  is  now  to  be  committed  to  a  third  assistant,  who  holds 
it  in  one  hand,  and  the  scrotum  in  the  other.  The  surgeon  then 
seats  himself  on  a  chair,  shaves  off  the  hair  from  the  perineum, 
feels  the  different  parts  that  determine  the  place  of  his  incision, 
and  resting  the  fingers  of  his  left  hand  on  the  skin  so  as  to  pre- 
vent any  displacement  of  it,  pushes  his  knife  directly  inwards  at 
the  anterior  point  of  incision  to  the  depth  of  the  perineal  muscles. 
He  cuts  in  the  direction  above  mentioned  so  as  to  divide  the  skin, 
fat,  superficial  fascia,  and  transverse  muscle,  gradually  diminish- 
ing the  depth  of  his  incision  until  it  reaches  its  posterior  termin- 
ation; then  introducing  the  fingers  of  the  left  hand  into  the 
wound,  to  serve  as  a  guide  for  the  knife  and  protection  to  the 
rectum,  he  cuts  so  as  to  divide  the  anterior  part  of  the  levator  ani-y 
and  expose  the  membranous  portion  of  the  urethra,  into  which 
he  makes  an  opening,  and  then,  keeping  the  knife  in  the  groove, 
while  he  satisfies  himself,  by  taking  the  staff  in  his  left  hand,  that 
it  is  held  properly  in  the  mesial  plane  close  up  against  the  pubis, 
he  gives  it  again  to  the  assistant,  and  pushes  the  knife  steadily 
into  the  bladder,  and  fairly  through  the  prostate  ;  at  the  same 
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time,  with  his  left  hand,  hdding  down  the  rectum,  and  feeling 
what  way  is  made  with  the  knife.  He  then  introduces  his  fihger 
into  the  bladder,  desires  the  staff  to  be  withdrawn,  and  conducts 
in  the  forceps.  He  searches  for  the  stone  with  the  blades  closed, 
and  having  found  it,  opens  them  very  wide,  depresses,  and  then 
closes  them.  By  gently  relaxing  his  hold,  and  renewing  it,  he 
shifts  the  position  of  the  calculus,  if  unfavourable  for  extraction, 
and,  with  the  assistance  of  his  left  fore-finger,  proceeds  to  draw 
out  the  stone,  not  directly,  but  by  a  motion  in  alternate  direc- 
tions, so  as  to  dilate  the  margin  of  the  woimd  without  tearing. 
Forcible  efforts  ought  never  to  be  used  in  doing  this ;  and  it  is 
much  better  to  introduce  the  knife  again,  if  the  opening  proves 
too  small  After  one  stone  has  been  removed,  the  bladder  ought 
to  be  searched  for  more,  with  a  sound  introduced  through  the 
wound ;  and  if  any  are  detected,  they  must  be  removed  in  the 
same  way  as  the  first  Should  the  calculus  be  broken,  its  frag- 
ments must  be  carefally  extracted  with  the  scoop  if  small,  or 
the  forceps  if  large.  The  tube  is  then  to  be  introduced,  either 
alone,  or,  if  there  is  much  tendency  to  hemorrhage,  with  some 
folds  of  lint  wrapped  round  its  middle ;  after  which  the  patient 
may  be  placed  in  bed,  on  his  right  side,  with  the  limbs  modern 
ately  bent 

The  after  treatment  in  cases  that  proceed  favourably  is  ex- 
tremely simpla  Means  must  be  employed  to  prevent  the  urine 
which  distils  through  the  tube  from  wetting  the  bed,  by  interpos- 
ing a  piece  of  oiled  cloth  between  it  and  a  folded  blanket  laid  under 
the  breecL  The  diet^  during  the  first  three  or  four  days,  should 
be  sparing,  and  of  a  farinaceous  kind.  Grentle  laxatives,  such  as 
castor-oil,  are  to  be  administered  as  occasion  may  require.  The 
tube  may  be  withdrawn  at  the  end  of  either  two  or  three  days. 
About  the  ninth  day  a  little  urine  is  generally  observed  to  issue 
from  the  urethra ;  and  when  the  natural  passage  thus  begins  to 
be  resumed,  the  discharge  by  the  wound  very  soon  ceases,  so  that 
by  the  thirteenth  or  fifteenth  day  the  whole  is  evacuated  by  the 
penis. 

The  bad  consequences  of  the  operation  are : — 1.  Sinking  ; 
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2.  Hemorrhage  ;  3.  Infiltration  of  urine  ;  4.  Inflammation  at  the 
neck  of  the  bladder ;  5.  Peritonitis  ;  6.  Eecto-vesical  fistula. 

Unless  the  patient  is  extremely  weak  from  the  exhaustion  of 
disease,  or  the  feebleness  of  his  age,  as  when  it  is  below  two,  or 
beyond  seventy  years,  there  is  no  risk  of  his  sinking  directly 
under  the  effects  of  the  irritation  attending  the  operation,  if  pro- 
perly performed.  But  if,  from  the  inadequate  size  of  the  wound 
in  the  bladder  or  levator  ani,  the  stone,  instead  of  being  gently 
extricated,  is  dragged  out  by  force,  after  long  and  painful  ineffec- 
tual attempts  to  draw  it  through,  the  stoutest  individual  may 
suffer  a  shock  too  great  for  his  strength,  and  die  in  the  course 
of  a  few  hours,  as  if  suffering  from  profuse  hemorrhage,  an 
extensive  burn,  or  any  other  injury  destructive  to  the  powers 
of  life. 

If  the  vessels  are  regularly  distributed,  and  the  surgeon  cuts 
no  more  than  he  ought  to  do,  there  is  hardly  any  fear  of  a  fatal 
or  even  troublesome  bleeding.  Should  the  dorsal  artery  of  the 
penis  rise  from  the  pudic  high  in  the  pelvis,  and  take  the  course 
which  it  has  been  observed  to  follow  in  some  few  cases  along 
the  neck  of  the  bladder,  and  obliquely  across  the  lateral  lobe  of 
the  prostate,  it  can  hardly  escape  division  during  the  perform- 
ance of  the  operation  which  has  been  described.  The  coincid- 
ence of  such  an  irregularity  with  stone  in  the  bladder  must  be 
extremely  rare ;  and  the  danger  of  hemorrhage  from  this  source 
so  small  as  to  afibrd  little  reason  for  apprehension,  though 
instances  of  it  have  occurred.  When  the  flow  of  blood  appears 
alarming,  the  surgeon  should  introduce  his  finger  into  the 
wound,  and  press  the  pudic  against  the  ramus  of  the  ischium. 
He  will  then  asceitain  whether  the  hemorrhage  proceeds  from 
it  or  its  branches  given  off"  below,  in  either  of  which  cases  a 
ligature  may  be  applied  by  means  of  a  tenaculum,  the  sides  of 
the  wound  being  held  aside,  and  the  source  of  the  bleeding,  if 
necessary,  exposed  to  view  more  completely  by  further  incisions. 
If  the  hemoiThage  is  found  to  proceed,  not  from  the  trunk  of 
the  pudic,  the  artery  of  the  bulb,  or  that  of  the  perineum,  it 
must  be  referred  to  the  neighbourhood  of  the  prostate,  and  all 
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that  can  be  done  is  to  intiodace  a  tube  wrapped  in  lint^  raise 
the  patients  breech,  and  apply  cold. 

Infiltration  of  urine  takes  place  when,  fix)ni  the  small  size  of 
the  wonnd,  from  its  being  seated  too  far  forward  in  the  peri- 
neum, from  an  insufficient  division  of  the  levator  an%  or  from 
swelling  of  the  cut  surfisu^es,  the  urine  has  not  a  free  outlet  ex- 
ternally; and  if  the  incision  of  the  bladder  is  carried  far  back, 
more  especially  through  the  reflection  of  the  pelvic  fascia  on  its 
neck,  this  untoward  event  will  be  more  apt  to  happen.  The 
patient  feels  first  a  painful  sense  of  distension,  and  then  an  un- 
easiness in  the  hypogastric  region  behind  the  pubis,  which  leads 
to  the  belief  that  peritonitis  is  commencing,  and  blood  is  freely 
withdrawn,  both  locally  and  generally,  without  affording  any 
relief  A  fever,  attended  with  the  symptoms  that  denote  exces- 
sive irritation,  commences,  continues  in  despite  of  every  means 
employed  to  check  it,  and  proves  fatal  in  a  few  days.  When- 
ever the  urine  is  not  observed  within  five  or  six  hours  after  the 
operation,  the  surgeon  should  examine  the  tube  to  discover 
whether  or  no  it  is  obstructed  by  coagulated  blood, — and  if  a 
tube  has  not  been  employed,  he  should  introduce  lus  finger  into 
the  bladder,  so  as  to  make  sure  of  there  being  a  free  passage  for 
the  fluid,  keeping  in  mind  that  infiltration  of  urine,  though  in 
general  easily  prevented,  can  seldom  if  ever  be  remedied. 

Inflammation  at  the  neck  of  the  bladder  is  the  bad  conse- 
quence most  to  be  dreaded.  It  is  attended  with  pain  at  the 
point  of  the  penis,  nausea,  with  disgust  at  every  sort  of  food, 
and  occasional  retching, — ^yellow  furred  tongue, — frequent  pulse, 
— and  great  general  restlessness.  It  proves  f&tal  seldom  sooner 
than  one,  or  later  than  three  weeks.  On  dissection,  the  cellular 
substance  at  the  neck  of  the  bladder  is  found  infiltrated  with 
pus,  and  the  prostate  gland  also  contains  purulent  collections. 
The  circumstances  that  seem  to  have  most  effect  in  giving  rise 
to  this  insidious  and  deadly  process  are  laceration  and  contu- 
sion inflicted  during  the  removal  of  the  stone,  especially  if  the 
sensitive  and  unyielding  ring  at  the  base  of  the  prostate  in  the 
neck  of  the  bladder  be  not  divided  by  incision.    This  texture 
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resists  division,  and  cannot  be  torn  with  impunity;  so  that  the 
safety  of  the  operation  depends  very  much  upon  the  point  thus 
essential  being  duly  accomplished.  Little  can  be  done  to  arrest 
the  inflammation  when  once  excited, — but  the  means  that  pro- 
mise most  assistance  in  doing  so  are  frequent  immersion  of  the 
pelvis  in  a  hip-bath,  and  opiate  injections. 

Peritonitis  very  seldom  follows  the  lateral  operation  of  litho- 
tomy ;  but  if  it  should  occur,  it  will  appear  within  twenty-four 
or  forty-eight  hours  at  furthest,  and  may  be  recognised  by  the 
tenderness  of  the  abdomen  to  pressure,  the  small  wiry  pulse, 
and  cadaverous  appearance  of  the  patient  Free  depletion,  both 
local  and  general,  warm  fomentations,  and  the  warm  bath,  will 
be  the  proper  remedies. 

A  communication  between  the  rectum  and  wound  occasions, 
in  the  first  instance,  little  inconvenience ;  but  as  the  cure  ad- 
vances, and  the  orifice  of  the  wound  contracts,  the  contents  of 
the  gut,  whether  gaseous  or  liquid,  instead  of  escaping  through 
it,  are  forced  into  the  urethra,  and  issue  from  the  penis,  while 
part  of  the  urine  descends  into  the  rectum.  The  only  chance  of 
remedy  for  this  disagreeable  occurrence  is  to  divide  the  septum 
that  lies  between  the  external  orifice  of  the  wound,  and  its 
communication  with  the  gut;  but  this  should  not  be  done  im- 
mediately after  the  operation,  as  it  has  happened  that  the 
wound  of  the  intestine,  when  of  small  extent,  occasioned  no 
trouble,  and  healed  by  the  first  intention. 

When  the  various  obstacles  to  success  that  have  been  men- 
tioned, together  with  the  adverse  influence  of  disease  in  the 
kidney,  which  is  sometimes  associated  with  stone  in  the 
bladder,  and  also  the  dangerous  consequences  common  to  all 
severe  operations,  are  taken  into  account,  it  will  appear  obvious, 
that,  however  perfect  the  principles  on  which  the  operation  is 
performed,  and  skilful  its  execution,  the  patient's  recovery  can- 
not be  regarded  as  by  any  means  certain.  A  succession  of  for- 
tunate cases  often  leads  an  operator  to  flatter  himself  with  a 
belief  of  his  own  infallibility,  but  sooner  or  later  he  meets  with 
reverses ;  and  it  appears  that  the  average  of  successful  practice 
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is  one  death  in  from  seven  to  ten  cases.  The  period  of  life  at 
which  the  operation  proves  most  successful  is  between  the 
second  and  fifteenth  years,  and  next  to  this  from  sixty  to 
seventy.  The  most  unfavourable  age  seems  to  be  about  forty  or 
fifty;  and  it  is  always  observed  that  when  the  health  is  vigor- 
ous, and  the  suffering  from  the  disease  slight,  the  risk  is  much 
greater  than  when  the  patient  is  reduced  by  continued  and 
incessant  pain,  provided  no  organic  disease  has  been  excited  in 
any  part  of  the  system. 

Other  methods  of  cutting  for  the  stone  have  been  proposed 
and  followed  more  or  less  extensively ;  but  as  the  success  attend- 
ing any  of  them  has  not  nearly  approached  that  of  the  operation 
which  has  been  fully  considered,  it  seems  unnecessaiy  to  enter 
into  a  particular  detail  of  them,  and  the  four  following  may  be 
noticed  shortly  as  the  most  deserving  of  attention: — 1.  The 
bilateral  operation  ;  2.  The  high  operation,  or  above  the  pubis  ; 
3.  The  recto-vesical  operation  ;  and,  4t.  The  median. 

The  first  of  these  was  contrived  by  M.  Dupuytren,  in  order 
to  lessen  the  risk  of  injuring  the  rectum  and  pudic  artery.  The 
peculiarity  of  it  consists  in  cutting  the  prostate  on  both  sides 
equally,  which  is  effected  by  an  instrument  constructed  for  the 
purpose,  and  composed  of  a  sheath  containing  two  blades,  that 
can  be  made  to  project  laterally  more  or  less  as  may  be  required. 
This  instrument^  being  conveyed  into  the  bladder  on  the  groove 
of  the  staft  after  the  preliminary  incisions  have  been  made  in 
the  perineum,  in  a  transTcrse  direction,  is  expanded  and  with- 
drawn in  this  state,  cutting  the  gland  to  the  requisite  extent 
Many  objections  might  be  urged  against  this  method,  but  it  is 
sufficient  to  mention  that  the  result  of  experience  is  not  in  its 
fistvour.  The  High  operation  is  of  older  date,  having  been  intro- 
duced about  the  close  of  the  seventeenth  century,  when  it  was 
discovered  that  the  bladder  could  be  cut  with  safety,  but  the 
proper  principles  for  operating  in  the  lateral  way  had  not  yet 
been  established.  It  was  proposed  considerably  earlier  than  this, 
and  had  even  been  practised  in  some  few  cases,  but  did  not 
engage  much  attention  imtil  the  time  mentioned.    The  mode  of 
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procedure  was  to  make  an  incision  in  the  linea  alba,  about  three 
inches  long,  extending  from  the  pubis  upwards,  separate  the  recti 
muscles,  and  open  the  anterior  or  pubic  side  of  the  bladder, 
beginning  as  near  as  possible  to  its  neck,  and  continuing  the 
wound  upwards  to  a  sufficient  extent^  with  care  to  avoid  cutting 
the  peritoneum,  where  reflected  on  the  fundus.  The  advantages 
contended  for  in  recommendation  of  this  operation  were  the 
facility  of  its  performance,  even  where  the  stone  was  of  the 
largest  size,  the  safety  of  it  in  respect  to  hemorrhage,  and  the 
comparatively  small  degree  of  pain  it  occasioned  the  patient 
The  objection,  however,  of  urinous  infiltration,  which  was  equally 
obvious  in  theory  and  serious  in  practice,  more  than  coimter- 
balanced  these  arguments ;  and  the  means  contrived  for  preventing 
this  dangerous  consequence  either  proved  insufficient,  or,  by  their 
complexity  and  initation,  destroyed  the  great  ground  of  supe- 
riority contended  for.  The  high  operation  is  now  performed  by 
very  few  surgeons,  and  will  probably  soon  cease  to  be  practised 
at  alL  The  Eecto-vesical  method  was  introduced  by  Vacca  and 
Sanson  (1816),  and  through  the  influence  of  their  recommenda- 
tion, together  with  that  of  some  other  surgeons,  attracted  con- 
siderable attention  for  a  few  years.  It  consisted  in  dividing  the 
sphincter  ani,  rectum,  membranous  part  of  the  urethra,  and 
prostate,  so  as  to  lay  the  two  canals  thus  far  into  one,  through 
which  the  stone  could  be  easily  extracted.  This  was  efifected  by 
introducing  into  the  bladder  a  staff  grooved  on  its  convex  side, 
cutting  through  the  sphincter  and  the  integuments  of  the  peri- 
neum, and  then  conveying  in  a  sharp-pointed  curved  bistoury, 
which  being  entered  into  the  groove  beyond  the  prostate,  and 
carried  steadily  forwards,  completed  the  cutting  part  of  the 
operation  at  once.  It  was  contended  that  the  stone  could  thus 
be  got  out  very  easily,  and  with  hardly  more  pain  than  what 
attends  the  operation  for  fistula  in  ano — ^that  there  could  be  no 
danger  of  bleeding  incurred — and  that  the  risk  of  urinous  infil- 
tration, as  well  as  inflammation,  would  be  less  than  after  the 
lateral  operation.  The  great  objection  that  obviously  suggested 
itself  was  the  probability  of  a  recto-vesical  fistula ;  but  the  free 
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division  of  the  spliincter  seemed  likely  to  diminish  the  chance 
of  this»  and  experience  proved  that  it  did  not  often  happen.  In 
the  hands  of  an  inexpert  operator^  this  method  is  perhaps  the 
least  difficult ;  but  it  certainly  must  be  regarded  as  decidedly 
inferior  to  the  lateral  operation  when  properly  performed,  as  well 
in  r^ard  to  the  danger  of  its  immediate  effects^  as  in  prospect  of 
the  patient's  condition  after  recovery  being  accomplished. 

When  the  stone  is  of  no  great  size,  it  may  be  removed  very 
easily  and  safely  by  what  has  been  called  the  Median  operation 
— ^that  isy  opening  the  membranous  part  of  the  urethra,  just  as 
if  for  the  division  of  a  stricture,  and  then  passing  forceps  with 
narrow  blades  into  the  bladder,  a  tube  being  afterwards  placed 
in  the  wound  to  prevent  urinary  extravasation. 

EeUntian  of  Urine  in  Females. 

From  the  shortness,  straight  direction,  and  width  of  the 
urethra,  together  with  the  absence  of  a  prostate  gland,  females 
are  much  less  liable  to  retention  of  urine  than  males.  They 
suffer  from  it,  however,  occasionally,  in  consequence  of  the  follow- 
ing circumstances : — 1.  Paralysis  from  distension ;  S.  The  presr 
sure  of  a  gravid  uterus ;  and,  3.  Betroversion  of  the  uterus. 

The  female  bladder  is  more  capacious  than  that  of  the  male, 
and  can  suffer  the  accumulation  of  more  fluid  without  being 
injured  in  its  contractile  power.  When,  however,  the  limit  of 
healthy  expansion  is  at  length  exceeded,  the  same  effect  is  induced 
as  when  the  male  bladder  is  concerned,  and  the  patient  labours 
under  a  complete  retention,  which  requires  for  her  relief  that  the 
catheter  should  be  introduced  The  instrument  employed  for 
this  purpose  is  made  of  silver,  about  six  inches  long,  very  slightly 
curved,  and  a  quarter  of  an  inch  wide.  The  patient  lies  in  bed 
on  her  back  with  the  thighs  drawn  up ;  and  the  operation  ought 
to  be  performed  under  the  clothes.  The  fore-finger  of  the  right 
or  left  hand,  according  to  the  position  of  the  patient,  is  intro* 
duced  between  the  labia  minora,  and  carried  upwards  to  their 
jimction,  a  little  below  which  the  orifice  of  the  urethra  is  situ- 
ated, and  where  it  is  readily  recognised  by  the  feeling  of  a  de- 
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pression,  with  a  little  elevation  behind  or  nearer  the  vagina. 
The  finger  bemg  retained  here,  the  point  of  the  catheter  is  by  its 
means  directed  into  the  bladder.  The  mouth  of  the  tube  may  be 
closed  by  applying  the  thumb  over  it,  until  a  receptacle  is  pro- 
vided for  the  urine, — or  a  bladder  may  be  tied  to  it  so  as  to 
receive  the  fluid,  without  any  risk  of  allowing  its  being  spilt 
upon  the  clothes.  If  the  catheter  has  a  stopcock  upon  it^  this 
wiU  be  managed  still  more  conveniently,  but  the  instrument 
is  thus  rendered  rather  too  complicated  for  its  easy  introduction. 
When  the  uterus  is  distended,  and  more  especially  when  its 
contents  descend  low  in  the  pelvis  during  parturition,  the  urethra 
is  liable  to  such  compression  and  displacement  as  frequently 
induce  retention  of  urine.  In  such  circumstances,  it  is  not 
always  practicable  to  introduce  the  common  female  catheter,  and 
one  either  flexible,  or,  if  rigid,  curved  like  that  for  the  male 
urethra,  is  required.  The  difficulty  is  still  greater  when  the  re- 
tention depends  upon  retroversion  of  the  uterus.  This  displace- 
ment consists  in  a  turning  back  of  the  fundus  of  the  uterus, 
and  its  being  bent  down  between  the  vagina  and  rectum.  It 
very  rarely  occurs  in  the  unimpregnated  state,  though  it  is  said 
to  have  been  met  with  in  virgins,  and  is  most  apt  to  happen 
between  the  third  and  fourth  months  of  pregnancy,  in  conse- 
quence of  some  sudden  motion  of  the  trunk,  as  in  leaping  or 
dancing.  A  consideration  of  the  relative  situation  and  connec- 
tion of  the  OS  uteri  and  urethra  will  render  it  obvious  that  the 
effect  of  such  a  retroversion  on  the  latter  must  be  a  great 
extension  of  it  upwards  and  forwards ;  withdrawing  the  orifice 
from  its  usual  situation  ;  impeding  the  discharge  of  the  urine, 
and  rendering  the  introduction  of  a  catheter  extremely  difficult. 
The  bladder  becoming  distended,  reacts  on  the  primary  disease, 
and  opposes  the  replacement  of  the  uterus,  whence  the  first 
object  in  the  treatment  is  to  draw  off  its  contents.  This  may 
sometimes  be  done  by  means  of  a  flexible  or  curved  silver 
catheter  ;  but  it  has  happened  repeatedly  that  such  instruments 
could  not  be  introduced,  and  the  patient  either  died  firom  extra- 
vasation of  urine,  or  was  saved  by  puncture  of  the  bladder  above 
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the  pubis.  Should  that  operation  be  judged  necessaiy,  it  is  to 
be  perfonned  in  the  same  way  as  in  the  male  ;  but  especial  caie 
must  be  taken  in  introducing  the  trocar  not  to  transfix  the  elon- 
gated and  narrowed  neck  of  the  bladder,  which  may  happen  by 
directing  the  instrument  perpendicularly,  instead  of  backwards 
towards  the  promontory  of  the  sacrum.  The  uterus  also  has 
been  punctured  from  the  rectum  ;  but  this  proceeding  must  be 
regarded  as  unwarrantable,  unless  the  other  more  safe  measures 
have  been  tried  without  success.  When  the  resistance  of  the 
distended  bladder  has  been  removed,  the  surgeon  should  intro- 
duce the  fore  and  middle  fingers  of  one  hand  into  the  rectum, 
while  the  other  co-oi>erates  in  the  vagina,  and  endeavour  to 
replace  the  retroverted  uterus. 

It  may  be  observed  that  females^  who  suffer  from  uterine  ex- 
citement or  hysterical  affections,  are  apt  to  complain  of  inability 
to  excrete  the  urine,  and  the  catheter  is  often  used  in  such  cases  ; 
but  warm  fomentations  applied  to  the  hypogastrium,  and  cathartic 
injections  thrown  into  the  rectum,  will  almost  always  obviate 
any  real  necessity  for  its  employment  in  such  circumstances. 

Urinary  CcUctUi  in  the  Female, 

Females  seem  to  be  much  less  liable  to  the  formation  of  renal 
calculi  than  the  other  sex,  and  get  quit  of  them  more  readily 
when  they  do  occur,  owing  to  the  shortness,  width,  and  dilata- 
bility  of  their  urethra.  Sometimes,  however,  calculi  are  detained 
after  descending  from  the  kidney,  and  nuclei  for  concretion  are 
also  occasionally  afforded  by  foreign  bodies  introduced  from  with- 
out, through  the  urethra  into  the  bladder.  The  stones,  which 
have  their  foundation  laid  in  either  of  these  ways,  increase  in 
magnitude  in  the  manner  already  explained,  and  occasion  symp- 
toms analogous  to  those  formerly  described.  Frequent  micturi- 
tion, the  urine  tinged  with  blood,  and  aggravation  of  these 
complaints  by  rough  motion,  excite  the  suspicion  of  calculus  in 
the  bladder,  especially  if  the  patient  has  previously  suffered  the 
sjrmptoms  which  indicate  the  presence  of  one  in  the  kidney  or 
ureter,  and  the  introduction  of  a  catheter  or  sound  ascertains  its 
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existence  positively.    Women  between  the  ages  of  twenty  and 
fifty  are  most  frequently  the  subjects  of  the  disease. 

The  female  urethra  being  not  only  very  short  and  wide  in  its 
natural  state,  but  also  very  dilatable,  allows  small  stones  to  be 
seized  and  extracted  through  it  very  readily.  But  when  the 
calculus  obtains  a  larger  size,  it  is  necessaiy  to  enlarge  the  open- 
ing by  incision.  This  may  be  readily  effected  by  dilating  the 
orifice  so  as  to  admit  the  finger,  and  upon  it  guiding  a  knife 
through  the  resisting  ring  at  the  neck  of  the  bladder,  after  which 
the  textures  readily  yield.  If  the  stone  is  very  large,  so  that  it 
requires  the  vagina  to  be  cut,  silver  siitures  should  be  introduced 
to  keep  the  edges  in  contact 

Incontinence  of  Urine. 

Incontinence,  or  involuntary  discharge  of  urine,  is  rarely  met 
with  in  females,  but  occurs  very  often  in  males.  It  happens  at 
all  ages,  and  depends  on  difTerent  circumstancea  In  children, 
who  are  frequently  subject  to  it  during  their  sleep,  the  cause 
seems  to  be  irritability  of  the  bladder,  inducing  its  expulsive 
contraction  before  the  fluid  accumulates  in  suflBcient  quantity  to 
occasion  uneasiness  enough  for  awakening  the  patient  The  fear 
of  punishment,  or  some  other  strong  impression  on  the  mind, 
may  break  this  disagreeable  habit,  by  inducing  a  more  vigorous 
resistemce  on  the  part  of  the  voluntaiy  muscles  situated  at  the 
neck  of  the  bladder ;  since,  as  is  well  known,  volition  is  not 
entirely  suspended  during  sleep.  A  more  powerful  remedy,  and 
one  that  seldom  fails  when  the  morbid  disposition  has  no  other 
source  than  that  under  consideration,  is  the  application  of  a  large 
blister  over  the  sacrum  and  lower  part  of  the  loins.  A  very  dis- 
tressing incontinence  is  met  with  in  persons  of  more  advanced 
age,  and  often  in  the  vigour  of  life,  who  have  sufiered  derange- 
ment of  the  nervous  system,  either  from  spontaneous  disease  or 
the  effects  of  external  injury.  The  complaint  is  then  usually 
associated  with  weakness  of  the  inferior  extremities,  which 
betrays  the  nature  of  its  origin,  but  it  sometimes  exists  alone, 
and  is  of  itself  sufficient  to  render  the  patient  miserabla    Power- 
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ful  counter-irritation,  especiaDy  that  efifected  by  the  actual 
cauteiy  applied  on  each  side  of  the  spinous  processes  of  the 
lower  lumbar  vertebree,  afifords  the  best  chance  of  relief;  and 
internal  stimulants,  as  cantharideSy  may  be  conjoined  with  this 
practice,  though  there  is  seldom  decided  evidence  of  their  exert- 
ing any  beneficial  influence.  Warm  and  cold  bathing,  frictions, 
and  strict  attention  to  the  preservation  of  general  health,  should 
at  the  same  time  be  diligently  employed ;  and  improvement  must 
not  be  despaired  of  though  it  should  be  a  long  while  of  appear- 
ing. Incontinence  is  common  in  old  age;  but  in  this  case  is 
generally  confined  to  the  period  of  sleep,  and  may  be  prevented 
from  proving  troublesome  by  introducing  the  catheter  previous 
to  the  time  of  rest  In  extreme  cases  of  incontinence,  when  there 
is  a  constant  dribbling  ttom  the  urethra,  the  patient  may  be 
rendered  comparatively  comfortable  by  attaching  to  the  penis  a 
bag  of  India  rubber^  provided  with  a  plug  or  stop-cock,  for  allow- 
ing the  urine  to  escape  when  a  convenient  opportunity  occurs. 

Irritahility  or  Chrome  Inflammation  of  the  Bladder. 

This  complaint  is  almost  confined  to  males.  It  is  charac- 
terised by  frequent  desire  to  make  water,  and  inability  to  resist 
these  calls,  however  incessant  or  inconvenient  The  feeling 
before  micturition  is  generally  more  or  less  painful,  and  some- 
times extremely  so,  whence  stone  or  stricture  is  often  supposed 
to  be  present,  and  this  supposition  leads  to  the  introduction  of 
instruments  that  greatly  aggravate  the  patient's  sufferings.  The 
disease  usually  occurs  in  yoimg  and  middle-aged  men.  It  is 
occasioned  by  various  circumstances,  such  as  over-distension, 
which  in  the  first  instance  causes  paralysis  of  the  muscular 
fibres,  the  irritation  of  stimulating  food,  or  chronic  inflammation, 
spreading  back  from  the  urethra,  or  originating  in  the  mucous 
coat  of  the  bladder,  in  consequence  of  exposure  to  cold,  or  other 
exciting  causes  of  inflammatory  derangement  The  treatment 
consists  in  using  measures  of  a  soothing  nature,  of  which  rest, 
both  of  mind  and  body,  is  an  essential  one.  This,  together  with 
a  milk  diet,  copious  diluent  drinks,  and  the  hip-bath,  sometimes 
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proves  sufficient.  In  more  severe  cases,  injections,  of  two  or 
three  ounces  of  warm  water,  with  a  few  drops  of  laudanum, 
or  the  sedative  solution  of  opium,  may  be  thrown  into  the 
rectum  once  a  day  or  oftener.  Benefit  is  also  derived  on  some 
occasions  fix)m  hyoscyamus  and  camphor,  administered  in  the 
form  of  pill,  also  from  ten  or  twelve  drops  of  balsam  of  copaiva, 
with  five  or  six  of  the  sedative  solution,  taken  two  or  three  times 
a  day,  and  from  small  doses  of  Dover's  powder,  with  colchicum. 
Blisters  applied  to  the  sacrum  or  perineum,  contrary  to  what 
might  be  expected,  sometimes  afiford  relief  and  a  seton  in  the 
latter  situation  has  succeeded  after  the  trial  of  other  means 
in  vfidiL  The  operation  of  vesicce  lotura,  or  injecting  the  bladder, 
has  often  been  used  with  temporary  but  seldom  with  any  per- 
manent advantage.  A  solution  of  the  nitrate  of  silver  is  intro- 
duced by  means  of  a  catheter  and  syringe,  or  elastic  bag,  in  such 
quantity  as  the  irritable  bladder  is  capable  of  receiving,  and 
allowed  to  remain  until  the  desire  of  expulsion  leads  to  its 
discharge.  In  cases  which  derive  benefit  from  this  practice,  it  is 
observed  that  the  quantity  of  fluid  injected,  and  the  time  it  is  per- 
mitted to  remain,  gradually  increase.  The  disestse  generally  proves 
extremely  obstinate,  and  is  not  unfirequently  found  incurable. 

Catarrh  of  the  Bladder. 

This  title  is  applied  to  an  inordinate  secretion  of  mucus  from 
the  bladder,  and  discharge  of  it  in  the  urine,  at  the  bottom  of 
which,  when  voided,  it  forms  a  glairy  sediment,  sometimes 
nearly  equal  in  quantity  to  the  fluid.  The  disease  usually 
occurs  associated  with  the  one  last  mentioned,  and,  though  not 
necessarily  accompanying,  haixily  exists  independently  of  it 
What  has  been  said  in  regard  to  the  causes  and  treatment 
of  that  affection  will  therefore  apply  equally  to  this. 

Hcematuria. 

This,  as  the  name  implies,  is  a  discharge  of  blood,  which  may 
occur  as  a  symptom  of  other  diseases,  or  exist  as  an  independent 
affection.     In  the  latter  case,  the  hemorrhage  is  sometimes  very 
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profdse,  and  the  blood  coagolatmg  in  the  bladder  gives  rise 
to  very  unpleasant  consequences,  to  remedy  which  it  has  been 
thought  necessary  to  introduce  a  veiy  wide  cadeter,  having  a 
syringe  adapted  to  it  for  sucking  out  the  clots.  The  discharge 
of  blood  may  take  place  either  from  the  surface  of  the  mucous 
membrane,  or  from  a  morbid  structure  into  which  it  has  degene- 
rated In  the  latter  case,  remedial  means  can  be  of  no  use,  but 
in  the  former  it  is  generally  possible  to  moderate  and  even 
subdue  the  morbid  flow,  by  correcting  any  derangement  of  the 
system  that  has  indirectly  occasioned  it,  by  soothing  the  parts 
concerned  if  they  indicate  excitement,  and  by  administering  the 
tincture  of  muriate  of  iron,  the  v/oa  urst^  or  other  astringent 
medicines.  This  disease  is  most  common  in  advanced  age,  and 
may  occur  to  an  alarming  extent  without  proving  either  perma- 
nent or  seriously  injurious.  Confinement  to  bed  in  the  hori- 
zontal posture,  a  mild  diet,  and  palliation  of  the  symptoms, 
constitute  all  the  treatment  requisite  for  recovery. 
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CHAPTEK   XIX. 

DISEASES   OF  THE  GENITAL   OKGANS. 

OonorrhcRa. 

By  Gonorrhoea  is  understood  an  inflammatory  affection  of  the 
urethra,  attended  with  a  discharge  of  thick  yellow  fluid.  As  the 
inflammatory  symptoms  subside,  the  discharge  becomes  thinner, 
paler,  and  at  last  almost  watery,  when  it  constitutes  what  is 
called  a  Gleet.  This  disease  is  usually  the  result  of  impure 
intercourse ;  but  whether  it  requires  for  its  production  that 
the  person  infecting  should  have  been  infected — ^in  other  words, 
whether  it  is  to  be  ascribed  to  the  influence  of  a  peculiar  poison 
transmitted  from  one  person  to  another — is  not  yet  fully  ascer- 
tained. There  is  great  variety  in  the  susceptibility  of  different 
individuals,  and  the  matter  seems  active  in  proportion  to  its 
thickness  and  yellowness.  The  watery  discharge  of  a  gleet,  in 
persons  of  ordinary  sensibility  to  irritation,  is  innocuous,  but  in 
others  it  may  occasion  the  most  violent  gonorrhoea. 

The  first  symptoms  of  the  disease  generally  appear  fix)m  one 
to  four  days  after  the  poison  has  been  applied.  They  consist  in 
itching,  redness,  and  swelling  of  the  orifice  of  the  urethra^  and 
are  soon  succeeded  by  a  painful  burning  sensation  in  the  same 
part,  particularly  severe  during  micturition,  the  calls  to  which 
are  much  more  frequent  than  usual  A  thin  serous  exudation 
then  takes  place,  at  first  merely  gluing  together  the  edges  of  the 
orifice,  but  quickly  becoming  more  copious,  and  at  the  same  time 
acquiring  a  purulent  appearance.  While  these  local  changes  are 
occurring,  the  system  suffers  general  derangement  in  proportion 
to  its  irritability,  and  the  acuteness  of  the  inflammation.  This 
symptomatic  fever  is  often  attended  with  local  disturbance  of 
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diffeient  parta  The  absorbent  vessels  of  the  penis,  the  glands 
of  the  groin,  and  the  testicle,  are  apt  to  i^iflame ;  abscesses  form 
exterior  to  the  urethra ;  the  prostate  and  bladder  participate  in 
the  diseased  action ;  and  varions  important  consequences  thus 
ensue,  which  will  be  particularly  considered  hereafter.  The 
primary  and  essential  morbid  action  is  confined  to  the  extremity 
of  the  urethra,  fix)m  its  orifice  to  the  distance  of  an  inch  back- 
wards. 

The  treatment  requires,  in  the  first  place,  purgation,  and  the 
antiphlogistic  regimen,  to  moderate  the  inflammation,  and  allay 
the  fever.  The  patient  at  the  same  time  should  drink  freely  of 
diluent  mucilaginous  fluids,  such  as  rice-water,  or  linseed  tea, 
and  foment  the  penis  frequently  with  warm  water.  When  the 
intensity  of  the  disease  has  been  subdued,  internal  and  external 
means  may  be  employed  to  stop  the  discharge.  Of  the  former, 
the  balsam  of  copaiva  and  cubeb  pepper  are  the  most  powerful ; 
and  they  act  much  more  certainly  when  administered  in  sub- 
stance,  than  when  their  virtues  are  attempted  to  be  concentrated 
by  decomposition  into  extracts  or  essences.  As  the  copaiva  is 
not  only  extremely  nauseous,  but  apt  to  excite  sickness,  vomit- 
ing.  and  great  general  nneadnesa,  it  must  be  given  cautiously, 
in  small  doses,  combined  with  camphorated  mixture,  spirit  of 
nitrous  ether,  or  some  such  vehicle,  and  a  little  laudanum  or 
muriate  of  morphia.  The  cubebs  may  be  given  more  &eely, 
either  along  with  the  mixture  just  mentioned  or  alone.  One  or 
two  drachms  may  be  prescribed  two,  three,  or  four  times  a  day, 
either  alone  or  together  with  the  balsam;  but  in  general  I 
believe  it  is  better  to  abstain  entirely  from  the  use  of  internal 
remedies,  and  trust  entirely  to  local  means.  These  are  injections 
of  astringent  fluids  into  the  urethra  For  this' purpose  the  solu- 
tions of  alum  and  several  metallic  salts,  as  the  sulphates  of  zinc 
and  copper,  the  acetates  of  lead  and  zinc,  and  the  nitrate  of  silver, 
are  chiefly  employed.  No  injections  should  ever  be  employed 
until  the  symptoms  of  acute  inflammation  have  been  subdued ; 
and  even  then,  if  the  patient  has  an  irritable  constitution,  they 
ought  to  be  prescribed  with  extreme  caution.    Not  more  than  a 
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quarter  of  an  ounce  should  be  thrown  in  at  once^  and  the  penis 
should  be  compressed  between  the  finger  and  thumb,  to  prevent 
the  fluid  from  passing  too  far  back.  The  injection  may  be 
repeated  three  or  four  times  a  day,  unless  it  occasions  a  renewal 
of  the  inflammatory  symptoms,  when  it  must  be  immediately 
abandoned.  If,  notwithstanding  these  means,  the  running  con- 
tinues several  weeks,  a  full-sized  bougie  may  be  passed  two  or 
three  times,  as  the  irritation  thus  caused,  though  its  first  efiect 
is  to  render  the  matter  discharged  more  thick  and  copious,  often 
puts  a  sudden  stop  to  it  The  tincture  of  cantharides  in  the 
dose  of  twenty  or  thirty  drops  three  times  a  day,  sulphate  of 
zinc,  given  internally  in  the  form  of  pill,  and  sear-bathing,  are  the 
remaining  remedies  usually  had  recourse  to  when  the  gleet 
proves  obstinate.  The  first  gonorrhoea  is  generally  more  severe 
than  those  that  happen  subsequently.  In  these  the  inflam- 
matory symptoms  are  often  from  the  commencement  so  mild 
that  the  means  proper  for  arresting  the  discharge  may  be  used 
without  delay. 

Of  the  bad  consequences  or  attendants  of  gonorrhoea,  one  of 
the  most  frequent  is  chordee  or  painful  erection  of  the  penis. 
The  only  effectual  remedy  of  it  is  to  cure  the  disease ;  but  before 
this  is  accomplished,  the  patient's  sufferings  may  be  alleviated 
by  opiate  injections  into  the  rectum, — ^the  introduction  of  opiate 
suppositories  within  the  sphincter  ani, — or  pills  of  camphor  with 
hyoscyamus  taken  occasionally.  K  the  spongy  or  cavernous 
substance  of  the  penis  remains  hard  after  the  inflammation  has 
subsided,  and  causes  pain,  together  with  distortion  of  the  member 
when  it  is  erected,  the  part  affected  may  be  rubbed  with  cam- 
phorated mercurial  ointment,  to  promote  absorption  of  the  con- 
densing lymph  that  is  effused.  Inflamed  absorbents  are  9iet 
with  chiefly  on  the  dorsal  surface  of  the  penis,  and  in  persons  of 
a  very  irritable  constitution.  They  form  hard  painful  cords,  over 
which  the  skin  is  red.  The  best  application  that  can  be  made 
to  them  is  a  warm  solution  of  acetate  of  lead  and  opium.  In- 
flammation of  the  inguinal  glands,  or  Bubo,  does  not  occur  nearly 
so  frequently  in  consequence  of  the  irritation  of  gonorrhoea,  as  of 
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that  proceeding  from  sores  of  the  penis,  and,  therefore,  may  be 
more  properly  considered  in  connection  with  them.  Abscesses 
sometimes  form  in  the  celliilar  substance  exterior  to  the  urethra^ 
at  all  parts  of  its  extent,  from  the  orifice  back  to  the  anna  So 
soon  as  they  are  recognised,  an  incision  ought  to  be  made  for  the 
evacuation  of  the  matter,  which,  if  pennitted  to  make  a  way  for 
itself,  may  cause  ulcerative  absorption  of  the  mucous  membrane. 
When  the  inflammation  spreads  back  along  the  urethra  to  the 
bladder,  it  induces  the  painful  symptoms  which  have  been 
described  under  the  head  of  Betention  of  urine  &om  spasm,  and 
irritable  bladder,  and  requires  the  treatment  that  has  been  already 
explained  in  regard  to  them.  Inflammation  of  the  testicle  is  a 
common  attendant  of  gonorrhoea,  but  wiU  be  moi^  conveniently 
arranged  along  with  the  other  morbid  afiTections  of  that  organ. 

GonorrJuBa  PreptUialis. 

A  purulent  discharge  is  occasionally  induced  from  the  surface 
of  the  glans  and  prepuce  in  persons  who  have  this  covering  long, 
and  the  lining  integument  of  its  inner  surface  approximating  the 
nature  of  a  mucous  membrana  From  the  tightness  of  the  pre- 
puce in  such  cases,  it  is  generally  difficult  to  bring  the  orifice  of 
the  urethra  into  view,  and  the  source  of  the  running  is,  in  conse- 
quence, often  referred  erroneously  to  the  usual  seat  of  gonorrhoea. 
As  this  mistake  leads  to  improper  practice,  it  ought  to  be  avoided 
by  carefully  drawing  back  the  fore-skin  until  the  opening  of  the 
urethra  comes  into  view,  and  then  squeezing  the  penis  so  as 
to  force  out  the  matter,  which  will  shew,  by  the  direction 
whence  it  comes,  where  it  has  been  secreted.  The  absence 
of  pain  in  maldng  water  affords  another  good  ground  of  dis- 
tinction between  this  form  of  the  disease  and  the  other.  The 
treatment  consists  in  iiyecting  the  black  wash  four  or  five 
times  a  day  between  the  glans  and  prepuca 

Warts. 

A  very  common  consequence  of  gonorrhoea,  particularly  of 
the  preputial  kind,  is  the  growth  of  warty  excrescences,  chiefly 
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lound  the  neck  of  the  glans,  and  by  the  side  of  the  frcBnum ;  but 
they  may  be  seated  on  any  or  every  part  of  the  surface  of  the 
glans  and  prepuca  These  growths  vary  extremely,  both  in  size 
and  number,  being  sometimes  hardly  perceptible,  and  at  others 
constituting  large  tumours.  They  have  generally  narrow  necks, 
and  irregular,  rough  bodies.  They  are  painful  and  unseemly, 
apt  to  bleed  when  injured,  and,  if  large,  attended  with  a  very 
foetid  discharge.  If  small,  their  absorption  may  be  readily 
induced  by  a  slight  application  of  aromatic  vinegar  once  every 
two  or  three  days.  Various  other  fluids,  powders,  and  oint- 
ments, have  been  employed  for  this  purpose ;  but  the  one  that 
has  been  mentioned  seems  to  be,  on  the  whole,  the  best.  When 
the  warts  are  large,  they  should  be  cut  away  with  scissors  close 
to  the  sound  skin,  and  even  when  but  of  small  size,  they  are 
removed  in  this  way  more  quickly  as  well  as  effectually. 

Sores  (m  the  Penis, 

The  penis,  like  every  other  part  of  the  body,  is  liable  to 
become  the  seat  of  ulceration;  and  its  pendulous  position, 
mobility,  and  proneness  to  erection,  much  oppose  the  healing 
process.  With  few  exceptions,  the  sores  in  this  situation  result 
from  venereal  intercourse,  being  either  simply  abrasions  or 
lacerations,  or  the  consequence  of  the  irritation  of  poisonous 
matter  applied  to  the  organ.  The  former  are  usually  called  ex- 
coriations, and  the  latter  chancres.  The  poison  gives  rise  to  the 
ulcer  by  forming,  in  the  first  instance,  a  small  abscess  or  pustule, 
which,  opening  in  a  few  days,  leaves  a  breach  in  the  surface.  If 
an  excoriation,  at  the  time  of  its  production,  is  exposed  to  the 
influence  of  irritating  matter,  it  then  exhibits  the  same  cha* 
racters  as  if  of  poisonous  origin.  The  sores  of  both  kinds  are 
generally  seated  on  the  lining  membrane  of  the  prepuce,  near  its 
reflection  on  the  glans,  at  its  orifice,  and  at  the  sides  of  the 
froenum;  being  more  rarely  found  on  the  glans  itself^  or  the 
body  of  the  penis.  When  resulting  from  poison,  they  are 
generally  small,  round,  or  oval,  and  excavated,  having  the  base 
as  well  as  the  margin  condensed  by  an  interstitial  eflusion  of 


OBNITAL  ORGANS.  433 

lymph,  and  affording  a  viscid  dischai^  When  caused  by 
violence,  they  are  usually  of  an  irregular  figure,  and  surrounded 
with  more  or  less  hardness,  according  to  the  irritation  which 
they  have  suffered  £rom  the  matter  applied  to  them.  The  surface 
of  both  kinds  is  generally  grey,  yellowish,  or  ash-<coloured,  and 
shews  no  appearance  of  granulations.  The  pain  is  very  variabla 
When  the  sore  is  in  a  highly  irritable  state,  it  usually  presents 
either  a  phagedenic  or  sloughing  character.  In  the  former  case 
the  ulcer,  which  is  generally  seated  on  the  body  of  the  penis,  is 
round,  shallow,  and  very  abrupt  at  the  margin,  which  is  red, 
while  the  surrounding  int^uments  are  not  altered  fix>m  their 
ordinary  state.  It  is  very  painful,  and  increases  progressively, 
preserving  the  characters  that  have  been  described,  and  enlaiging 
in  superficial  extent  without  becoming  deeper.  In  the  slough- 
ing state  the  sore  is  surrounded  with  much  tense  swelling  and 
diffused  redness.  The  pain  is  intense ;  and  the  margin  of  the 
sore,  which  is  very  in^;ular,  at  one  or  more  parts  exhibits 
sphacelated  spots. 

Owing  to  the  peculiarities  of  their  situation,  and  also  of  the 
circumstances  which  attend  their  production,  sores  on  the  penis 
are  generally  very  slow  in  healing,  unless  properly  treated,  and 
even  then  often  require  more  time  for  the  purpose  than  might 
be  expected  from  their  size.  It  was  very  generally  believed 
until  lately,  and  the  opinion  is  still  maintained  by  many,  that 
the  poison  which  gave  rise  to  chancres  was  of  a  peculiar  kind, 
which  had  not  existed  in  Europe  until  the  latter  part  of  the 
fifteenth  century,  when  it  suddenly  appeared  at  the  siege  of 
Naples,  having  either  originated  there,  or  been  brought  by 
Spanish  soldiers  who  had  imported  it  &om  the  newly  discovered 
Western  World.  This  poison  of  Syphilis^  as  it  has  been  called^ 
was  supposed  to  produce  various  other  effects  besides  the 
primary  sore,  when  absorbed  from  it  into  the  system:  first 
causing  bubo,  and  then  a  succession  of  constitutional  dis- 
orders that  were  termed  secondary  symptoms.  Of  these  the 
most  important  were  scaly  eruptions  of  the  skin,  ulceration  of 
the  fiauces^  exfoliation  of  the  bones  of  the  nose,  chronic  inflam* 
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mation  of  the  periosteum  and  bones,  ulcers  on  the  surface  of  the 
body,  cachectic  emaciation,  and  deatL  It  was  farther  believed 
that  mercury,  administered  so  as  to  produce  its  constitutional 
effect^  or  feverish  excitement  with  salivation,  acted  as  a  certain 
antidote  to  this  poison,  whether  operating  locally  or  generally ; 
but  that  unless  it  encountered  the  poison  previously  to  being 
absorbed  from  the  sores,  it  merely  arrested  the  morbid  derange- 
ment in  progress,  without  preventing  the  occurrence  of  the  other 
secondary  symptoms,  which  required  successive  courses  of  sali- 
vation for  their  remedy.  It  is  now  fully  ascertained  that  the 
poison  of  the  present  day,  though  producing  local  effects  in  all 
respects  similar  to  those  described  as  resulting  from  syphilis, 
does  not  give  rise  to  the  dreadful  consequences  which  have  just 
been  mentioned,  when  treated  without  mercury.  The  cure  may 
be  tedious,  and  the  skin,  throaty  or  periosteum  may  be  slightly 
affected,  but  none  of  the  serious  effects  that  used  to  be  so  much 
dreaded  ever  appear;  and  even  the  trivial  ones  just  noticed 
comparatively  seldom  present  themselves.  We  must  therefore 
conclude,  either  that  the  violence  of  the  poison  is  worn  out,  or 
that  the  effects  formerly  attributed  to  it  depended  on  the  treat- 
ment The  latter  of  these  opinions  is  supported  by  the  fact,  that 
secondary  symptoms  of  the  utmost  severity,  embittering  the 
patient's  existence,  and  ultimately  destroying  ii^  are  stiU  met 
with  in  the  practice  of  those  who  employ  mercury  profusely  and 
indiscriminately ;  and  it  is  a  curious  circumstance,  which  cannot 
be  either  explained  or  denied,  that  this  medicine  produces  these 
effects,  more  especially  those  on  the  bones,  only  in  persons  who 
are  suffering  from  venereal  ulceration  of  the  genital  organs.  The 
quantity  of  mercury  requisite  for  thus  injuriously  affecting  the 
system  is  very  variable — depending  upon  peculiarities  of  the 
patient's  constitution,  either  natural  or  acquired.  Of  the  former, 
a  scrofulous  disposition  may  be  particularly  mentioned ;  and  of 
the  latter,  one  of  the  most  important  is  that  occasioned  by 
mercury  itself  since  a  person  who  has  taken  it  to  such  an  extent 
as  to  have  been  disordered  by  its  operation,  is  ever  after  veiy 
susceptible  of  its  effect.    It  is  generally  noticed  that  those 
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personB  suffer  most  from  mercury  who  are  least  readily  salivated 
by  it 

A  fearful  system  of  scientific  quackery  has,  in  recent  times, 
been  founded  upon  the  ruins  of  the  old  mercurial  delusion,  and 
although  the  so-called  ^  modified  use  of  mercury/  which  is  at 
present  so  much  the  fashion  in  Paris  and  elsewhere,  may  not 
be  so  speedy  in  its  effect,  I  can  testify,  from  what  has  frequently 
fallen  under  my  observation,  that  it  empties  the  pocket  and 
injures  the  health  no  less  effectually  than  the  process  of  poison* 
ing  which  it  professes  to  have  so  advantageously  superseded 
In  cases  where  mischief  has  been  done  by  the  administration  of 
mercury,  it  is  sometimes  necessary  to  employ  an  antidote,  and 
for  this  purpose  the  iodide  of  potassium,  in  small  doses,  has  ren- 
dered the  most  valuable  service.  The  preparations  of  sarsapa- 
riUa  are  also  much  employed  to  counteract  the  effect  of  mercury, 
as  well  as  syphilis;  and  the  fedth  in  their  efficacy  is  so  firmly 
established,  that  any  expression  of  my  belief  that  they  are 
utterly  inert  could  hardly  excite  doubt  except  in  the  minds  of 
those  who  have  witnessed  my  hospital  practice,  throughout  the 
whole  course  of  which  not  a  grain  of  sarsaparilla  has  ever  been 
prescribed. 

The  local  treatment  must  be  varied  according  to  the  circum- 
stances of  the  case.  In  the  first  instance,  as  soon  as  possible 
after  the  appearance  of  the  disease,  it  is  proper  to  destroy  the 
morbid  action  of  the  part  by  touching  it  with  the  nitrate  of 
silver ;  and  then  the  black-wash,  or  a  solution  of  sulphate  of 
copper,  contaimng  two  grains  in  an  ounce,  may  be  applied  on  a 
piece  of  lint  K  the  orifice  of  the  prepuce  is  contracted  so  as  to 
prevent  it  from  being  drawn  back,  the  black-wash  should  be 
ii\jected  four  or  five  times  a  day,  which  is  better  than  laying 
open  the  foreskin,  as  the  cut  surface  is  sure  to  take  on  a  similar 
action  with  that  of  the  ulcers,  and  thus  prolong  the  cure.  When 
the  sore  has  a  phagedenic  character,  a  bread  and  milk  poultice 
is  generally  the  most  useful  application  in  the  first  instance,  for 
a  few  days,  and  then  a  strong  solution  of  sulphate  of  copper, 
containing  a  scruple  to  the  ounce,  used  merely  to  moisten  the 
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surface  once  a  day,  with  some  milder  lotion  in  the  intervals, 
proves  most  efficient  in  arresting  the  progress  of  the  ulceration, 
as  well  as  promoting  granulation.  The  disposition  to  slough 
depends  on  excessive  irritability,  which  in  general  is  owing  to 
too  great  a  power  of  action,  and  requires  measures  of  depletion, 
together  with  those  of  a  soothing  kind.  Leeching,  scarifying, 
fomenting,  and  poulticing,  acetate  of  lead,  and  watery  solutions 
of  opium,  are  the  means  found  most  useful  for  this  purpose,  and 
all  of  them,  except  the  two  first,  may  be  used  with  advantage 
also  when,  the  irritability  is  associated  with  weakness  of  the 
part.  In  mercurial  sloughing  of  a  chronic  character,  the  best 
counteragent  is  caustic  potass  gently  applied. 

K  secondary  symptoms  appear,  they  ought  to  be  treated 
merely  on  the  ordinaiy  principles  which  guide  the  practice  in 
regard  to  them  proceeding  from  other  causes.  In  affections  of 
the  skin  and  throat,  it  is  much  better  to  abstain  &om  mercury 
altogether,  and  either  trust  entirely  to  local  means,  together 
with  a  suitable  regimen,  or  employ  iodine  in  some  of  the  forms  in 
which  it  is  usuaUy  prescribed.  In  affections  of  the  periosteum  or 
bones,  which,  as  already  mentioned,  never  occur  in  a  severe 
form  except  when  the  patient  has  suffered  from  the  mercurial 
influence,  iodine  is  also  found  eminently  useful,  the  appropriate 
local  treatment^  and  especially  the  regulated  application  of 
blisters^  being  at  the  same  time  employed.  Should  it  fail  in 
affording  relief,  corrosive  sublimate  may  be  admimstered,  in 
very  small  doses,  such  as  the  eighth  or  sixteenth  of  a  grain  two 
or  three  times  a  day,  given  either  solid  or  in  solution,  and  com- 
bined with  some  anodyne  or  diaphoretic  vehicla  K  mercury 
were  never  used  improperly,  the  treatment  of  venereal  diseases, 
both  primary  and  secondaiy,  would  be  very  easy;  and  as  its 
abuse  is  every  day  becoming  less  common,  there  is  reason  to 
hope  that  the  formidable  class  of  mercurial  diseases,  on  which 
volumes  have  been  written,  and  particularly  ulcers  of  this 
origin  on  the  genitals,  skin,  mouth,  and  throaty  will  soon  cease 
to  be  met  with  in  practice.  In  regard  to  them,  it  will  be 
sufficient  to  state  at  present,  that  time,  careful  attention  to  the 
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general  health,  and  for  local  applications,  the  nitrate  of  silver, 
sulphate  of  copper,  and  the  black-wash^  are  in  general  the  best 
remedies.  When  the  obstinacy  of  the  sore  is  excessive,  it  may 
be  necessary  to  destroy  the  surface  by  caustic  potass. 

Bvio. 

The  irritation  of  a  sore  on  the  genitals^  of  whatever  kind,  or 
wherever  situated,  especially  if  aggravated  by  exercise  or  intem- 
perance, is  very  apt  to  occasion  swelling  and  inflammation  of 
the  inguinal  glands.  The  buboes  thus  produced  differ  in  no 
respect^  so  far  as  r^ards  their  treatment^  from  those  which  owe 
their  origin  to  other  sources;  and  an  erroneous  opinion,  that 
formerly  led  to  the  most  mischievous  consequences,  namely, 
that,  when  caused  by  chancres,  they  were  tainted  with  the 
syphilitic  poison,  and  required  a  course  of  mercury  for  their 
removal,  is  now  happily  exploded.  The  mercury  which,  under 
this  idea,  used  to  be  constantly  prescribed  in  their  treatment^ 
by  exciting  fever  and  increasing  the  irritability  of  the  system, 
often  occasioned  the  most  destructive  phagedenic  or  sloughing 
effects,  and,  when  less  obviously  injurious,  rendered  the  ulcers 
that  resulted  from  the  buboes  extremely  obstinate,  and  some- 
times almost  incurable. 

Instead  of  thus  encouraging  the  irritation,  the  object  should 
be  to  soothe  and  allay  it  as  much  as  possibla  Whenever  the 
patient  begins  to  feel  pain  in  his  groin,  he  should  desist  fix>m 
walking,  assume  the  horizontal  posture,  and  foment  the  parts, 
two  or  three  times  a  day,  with  hot  water.  When  swelling  is 
perceived,  leeches  are  usually  applied;  and  certainly  almost 
always  with  the  effect,  in  the  first  instance,  of  lessening  the 
tumour  and  diminishing  the  redness.  But  there  seems  to  be 
good  reason  for  thinking  that  the  local  abstraction  of  blood  is 
apt  to  render  the  morbid  process  more  slow  and  obstinate,  so  that 
the  patient  suffers  much  more  than  if  the  disease  had  not  been 
thus  retarded.  Warm  fomentations,  cathartics,  and,  above  all, 
healing  of  the  sores,  are  the  most  effectual  means  for  resolving 
the  inflammation ;  while,  if  suppuration  does  take  places  these 
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means  are  conducive  to  its  speedy  aad  perfect  accomplishmeiit 
K  the  swelling  proves  very  indolent,  blisters  are  often  very 
useful  in  effecting  discussion,  or  hastening  suppuration,  if  it  is  in 
progress;  and  it  not  unfrequently  happens  that  these  means 
excite  absorption  of  the  pus  even  after  it  is  distinctly  perceptible 
by  fluctuation,  which  is  always  very  desirable,  as  a  breach  of  the 
integuments  ought,  if  possible,  to  be  avoided  in  persons  whose 
sluggishness  of  local  action  indicates  a  bad  constitutioiu  When 
the  matter  is  fully  formed,  it  should  be  evacuated  by  firee  in- 
cision, after  which  the  cavity  may  be  poulticed  for  a  few  days, 
and  then  dressed  with  a  metallic  wasL  Should  the  surface 
present  an  unsound  appearance,  caustic  potass  ought  to  be  em- 
ployed for  its  destruction.  If  the  glandular  structure  protrudes 
through  the  aperture,  or  rises  above  the  bottom  of  the  cavity  in 
spongy-looking,  ash-coloured  masses,  it  may  either  be  subjected 
to  the  action  of  caustic,  or  first  be  removed  in  part  by  the  knife 
or  scissors.  Should  sinuses  exist,  owing  to  the  aperture  being 
too  small  or  unfavourably  situated,  they  are  to  be  laid  fairly 
open,  or  blistered  if  deep.  In  patients  of  feeble  constitution, 
starvation  and  confinement  are  often  the  sources  of  obstinacy  in 
the  resulting  ulcer,  and  must  be  obviated  by  an  alteration  of 
regimen.  If  the  system  has  been  injured  by  mercury,  recovery 
is  sometimes  rendered  extremely  tedious.  In  such  cases,  the 
gradual  restoration  of  healthy  action,  which  takes  place  through 
time^  and  the  use  of  iodine  with  cod-liver  oil,  together  with  the 
external  application  of  blisters,  caustic,  black-wash,  or  sulphate 
of  zinc  lotion,  may  be  confided  in  as  the  best  means  of  promoting 
recovery.  When  buboes  present  a  phagedenic  or  sloughing 
character,  they  must  be  treated  on  the  same  principles  as  sores 
of  the  penis  in  similar  circumstances. 

Phymosis. 

By  Phymosis  is  understood  a  condition  of  the  prepuce  in 
which  it  cannot  be  drawn  back  so  as  to  expose  the  glans.  This 
condition  may  be  either  permanent  or  temporary  ;  in  the  former 
case  depending  on  the  small  size  of  the  orifice,  and  in  the  latter 
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resulting  from  sweUing  of  the  prepuce  or  parte  contained  within 
it.  Permanent  narrowness  of  the  opening  may  be  either  con- 
genital, or  caused  by  the  contraction  that  occurs  during  the 
cicatrization  of  ulcers.  It  is  inconvenient  on  many  accounts  ; 
and,  in  particular,  exposes  the  individual  to  an  aggravated  form 
of  all  the  diseases  which  affect  the  parts  concerned.  The  tempo- 
rary phymosis  is  a  very  common  consequence  of  gonorrhoea,  sores 
on  the  inner  surface  of  the  prepuce,  and  warts.  The  swelling  is 
attended  with  redness  and  pain,  and  is  not  only  distressing  in 
thia  way,  but  reacts  on  the  disease  which  occasioned  it>  and 
renders  the  Symptoms  more  severe,  as  well  as  the  treatment 
more  difficult. 

The  treatment  of  permanent  phymosis  requires  dilatation  of 
the  orifice  by  incision,  and  this  may  be  effected  in  various  ways. 
Circumcision,  or  the  removal  of  the  prepuce  with  a  knife  or 
scissors,  is  easily  performed,  but  deprives  the  glans  of  its  covering. 
It  sometimes  happens,  particularly  in  advanced  age^  that  the 
prepuce  becomes  greatly  elongated,  thickened,  and  hardened, 
and  then  this  mode  of  proceeding  is  the  best^  indeed  the  only 
one  practicable.  The  ordinary  plan  is  to  slit  open  the  prepuce^ 
simply  inserting  one  stitch  at  the  termination  of  the  incision  to 
prevent  separation  of  the  cut  edges,  but  this  method  also  exposes 
the  glans,  and  leaves  redundant  flaps  of  skin,  which  are  apt  to 
prove  troublesome.  The  best  operation,  on  the  whole,  seems  to 
consist  in  cutting  off  a  circular  ring-like  portion  from  the  ex- 
tremity of  the  prepuce,  drawing  back  the  loose  external  skin, 
then  slitting  the  internal  membrane,  on  one  or  both  sides,  nearly 
as  far  back  as  the  neck  of  the  glans,  and,  lastiy,  stitching  its  cut 
edge  to  that  of  the  skin.  In  cases  of  slight  contraction,  instead 
of  removing  any  part  of  the  prepuce,  it  is  sufficient  to  divide  the 
internal  membrane  so  £Eur  as  may  be  necessary  by  repeated  snips 
of  the  scissors  while  it  is  exposed  by  drawing  back  the  skin,  and 
then  stitching  together  the  cut  edges. 

The  temporary  form  of  this  disease  requires  soothing  measures, 
fo  allay  the  inflammation  on  which  it  immediately  depends. 
Best,  hot  fomentations,  and,  if  the  sym|>toms  are  very  acute, 
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general  jdepletion,  together  with  leeches  or  scarifications^  are  the 
most  effectual  means  for  this  purpose.  If  sores  exists  they  must 
be  treated  according  to  the  principles  already  explained ;  and 
the  operation  for  phjnnosis  ought  to  be  avoided  if  possible^ 
even  though  the  contraction  may  have  existed  in  a  permanent 
form  previous  to  their  production.  In  this  case  the  prepuce 
should  be  restored  to  its  ordinary  state  before  being  laid  open, 
as  the  cure  will  thus  be  completed  in  a  few  days  instead  of 
weeks,  which  would  probably  be  required  if  the  incision  were 
made  during  the  diseased  condition  of  the  parts.  Nevertheless 
if  the  sores  prove  very  obstinate  or  irritable,  this  inconvenience 
must  be  encountered ;  but  a  careful  and  patient  trial  should 
always  in  the  first  instance  be  given  to  those  means  that  are 
calculated  to  supersede  the  necessity  of  an  operation.  When  the 
phymosis  depends  upon  or  is  connected  with  warts,  the  prepuce 
should  without  delay  be  slit  open,  as  these  excrescences  cannot 
be  removed  so  long  as  it  remains  contracted.  It  sometimes 
happens,  in  consequence  of  phymosis  being  associated  with  an 
ulcerated  state  of  the  respective  surfaces  of  the  glans  and  pre- 
puce, that  adhesion  takes  place  between  them.  Attempts  have 
been  made  to  remedy  this  preternatural  connection  by  dissection 
and  careful  interposition  of  dressings  ;  but  this  procedure,  which 
13  extremely  painful,  hardly  does  any  good,  as  the  strong  ten- 
dency to  contract  during  cicatrization  reduces  the  parts  nearly  to 
the  same  state  in  which  they  were  previously  to  the  operation. 
In  such  cases,  however,  it  is  found  advantageous  to  slit  open  the 
prepuce  as  far  as  it  is  not  adherent  to  the  glans. 

Paraphymom. 

In  Paraphymosis  the  orifice  of  the  prepuce  is  drawn  back 
behind  the  glans,  and  causes  compression  or  strangulation  of  its 
neck.  This  can  happen  only  where  the  opening  is  narrow,  with- 
out being  so  much  so  as  to  occasion  complete  phjnnosis.  The 
narrowest  part  of  the  prepuce  is  just  at  the  orifice,  where  the 
skin  and  mucous  membrane  meet ;  and  when  it  is  drawn  back 
so  as  to  denude  the  glan%  the  internal  lining  is  apt  to  protrude 
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more  or  less  beyond  the  ring  ihas  formed,  so  that  the  seat  of  the 
stricture  is  not  exactly  behind  the  neck  of  the  glans,  but  separ- 
ated from  it  by  a  circular  swelling  caused  by  distension  of  the 
protruded  internal  membrana  A  penis  suffering  from  paiaphy- 
mosis  thus  presents  anteriorly  the  point  of  the  glans  in  a  tumid 
state, — ^then  a  circular  swelling  of  mucous  membrane^ — ^next  a 
deep  sulcus,  at  the  bottom  of  which  is  seated  the  stricture,  formed 
by  the  narrow  orifice  of  the  prepuce^ — and,  lastly,  the  integuments 
of  the  penis  more  or  less  swollen.  Paraphymosis  occurs  at  all 
ages,  but  most  frequently  in  boys.  It  is  readily  recognised  by  the 
appearances  which  have  been  described,  and  the  symptoms  it 
occasions  by  impeding  the  circulation.  These  are,  in  addition  to 
the  swelling,  pain,  and  other  indications  of  inflammation,  which, 
in  circumstances  flEkvourable  to  intensity  of  action,  may  terminate 
in  Bloughing.  bat  mow  frequently  proves  ite  own  cure,  by  indue 
ing  ulceration  at  the  seat  of  stricture. 

The  treatment  obviously  requires  the  use  of  means  proper  for 
effecting  reduction  of  the  strictured  glansy  and  the  manipulation 
for  this  purpose  should  be  conducted  on  the  same  principles  as 
those  of  the  taxis  for  hernia.  The  surgeon  having  anointed  the 
glans  with  oil,  embraces  it  between  the  points  of  the  thumb  and 
fingers  of  his  right  hand,  while  with  those  of  the  left  he  makes 
counter-pressure  on  the  constricting  ring.  He  gently  but  steadily 
compresses  it  for  some  minutes,  and  then  by  a  combination  of 
pushing  and  rotation,  endeavours  to  press  its  neck  within  the 
stricture.  If  this  proceeding  fails,  which  it  very  seldom  does 
when  properly  executed,  he  separates  the  swellings  on  each  side 
of  the  stricture  by  bending  down  the  extremity  of  the  penis,  so  as 
to  bring  the  tense  cord-like  portion  of  the  skin  which  constitutes 
it  into  view ;  and  then,  with  a  shaip-pointed  curved  knife,  makes 
a  small  incision  at  this  part^  about  a  line  in  length  and  depth. 
The  reduction  is  now  readily  effected,  unless  the  parts  should 
have  become  consolidated  by  adhesive  effusion,  in  consequence 
of  the  disease  having  been  permitted  to  exist  a  number  of  days 
or  weeks,  in  which  case,  just  as  in  hernial  protrusions  that  prove 
irreducible  after  the  stricture  has  been  divided,  the  completion  of 
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the  operation  mast  be  trusted  to  the  gradual  effects  of  that  ten- 
dency to  reparation  which  is  exerted  by  the  system.  The  penis 
should  be  enveloped  in  lint  moistened  with  acetate  of  lead  lotion, 
and  the  patient  ought  to  maintain  the  horizontal  posture,  until  the 
parts  restime  their  natural  condition. 

Cancer  of  the  Perns, 

The  penis  is  firequently  the  seat  of  cancer.  Ulcers  on  it  often 
assume  the  most  alarming  appearance,  and  exhibit  extreme  in- 
disposition to  heal,  in  consequence  of  constitutional  peculiarities, 
especially  that  induced  by  the  prejudicial  use  of  mercury ;  but 
such  sores  should  be  carefully  distinguished  from  those  of  a  truly 
carcinomatous  nature.  The  latter  are  met  with  in  persons  of  ad- 
vanced age.  They  are  characterised  by  the  inequality  of  their 
surface,  the  cartilaginous  hardness  of  their  base,  their  fetid  dis- 
charge, and  lancinating  pain.  The  inguinal  and  iUac  glands 
become  affected  in  the  progress  of  the  disease,  and  the  patient 
dies  hectic  from  continued  irritation. 

The  only  remedy  that  affords  any  prospect  of  a  radical  cure 
is  removal  of  the  morbid  part^  and  this,  of  course,  only  when  the 
glands  are  untainted.  The  operation,  therefore,  ought  to  be  per- 
formed without  delay,  so  soon  as  the  disease  is  distinctly  recog- 
nised to  be  of  this  maligneuit  kind.  The  penis  may  be  amputated 
without  any  ceremony, — care  only  being  taken  that  the  whole  of 
the  disease  is  removed,  together  with  a  portion  of  the  neigh- 
bouring sound  tissues.  The  integuments  are  more  apt  to  prove 
redundant  than  defective,  8Uid  therefore  need  not  be  saved  by 
drawing  them  back  previous  to  division.  The  arteries  that  require 
ligatures  are  to  be  tied,  and  the  oozing  of  blood  may  be  restrained 
by  the  application  of  cold  water,  or  by  effecting  pressure  on  the 
stump  after  a  flexible  catheter  has  been  introduced  into  the 
bladder.  Lest  the  orifice  of  the  urethra  should  contract  during 
the  cure,  a  bougie  must  be  introduced  occasionally  to  preserve  its 
proper  width. 
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Diseases  of  the  Testicle. 

Inflammation,  or  Hernia  Humxyralis. 

The  Testicle  is  excited  to  inflame  by  a  variety  of  drcum- 
stanceSy  of  which  the  most  important,  in  respect  to  their  fre- 
quency, are  bruises,  wounds,  gonorrhoeal  inflammation,  either 
spreading  back  along  the  continuous  surface  between  the  urethra 
and  testide,  or  suddenly  sufferii^  a  metastasis  to  the  latter  situa- 
tion, and  the  irritation  proceeding  from  strictures,  or  the  means 
employed  to  cure  them.  The  symptoms  are  pain,  hardness,  and 
swelling  with  more  or  less  redness ;  and  in  acute  cases,  there  is 
not  only  feverish  disturbance  of  the  system,  but  also  sickness, 
vomiting,  and  constipation,  similar  to  those  attending  strangu- 
lated hernia,  in  consequence  of  the  testicle  being  connected,  in  its 
sympathies,  with  the  viscera  of  the  abdomen.  When  the  inflam- 
mation is  intense,  it  may  prove  fatal;  but,  in  general,  it  is 
merely  productive  of  temporary  distress,  and  exposes  the  patient 
to  the  risk  of  serous  effdsion,  chronic  enlargement,  and  altera- 
tion of  structure,  which  are  frequently  its  consequences.  The 
most  violent  cases  met  with  are  those  caused  by  wounds  of  the 
gland ;  and  such  injuries  are,  therefore,  regarded  as  dangerous, 
particularly  in  irritable  constitutions. 

The  treatment  of  inflamed  testicle  must  be  regulated  by  the 
circumstances  of  the  case.  If  there  is  redness  of  the  skin,  and 
other  indications  of  acute  action,  blood  should  be  abstracted 
locally,  either  by  applying  leeches  or  by  opening  some  of  the 
veins  of  the  scrotum  with  a  lancet  If  the  latter  mode  is  chosen, 
the  patient  should  stand  erect  while  the  veins  are  punctured, 
and  as  long  as  it  is  desired  that  the  blood  should  flow.  Wann 
fomentations  applied  to  the  scrotum,  emollient  iigections  thrown 
into  the  rectum,  occasional  doses  of  castor-oil,  and  a  strict  anti- 
phlogistic r^;imen,  are  the  other  means  of  most  use,  and,  when 
the  symptoms  are  veiy  severe,  should  all  be  administered,  to- 
gether with  opiates,  to  allay  the  tendency  to  excessive  action. 
In  mild  cases  it  is  generally  sufficient  to  evacuate  the  bowels 
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freely,  enjoin  rest  in  the  horizontal  posture,  and  apply  a  lotion 
of  acetate  of  lead  with  opium  to  the  scrotum.  After  the  pain 
and  tenderness  have  subsided,  a  degree  of  swelling  frequently 
remains,  for  which  discutient  applications  should  be  em- 
ployed, but  with  due  caution,  so  as  not  to  occasion  a  relapse, 
by  producing  too  much  irritation. 

Hydrocele. 

By  Hydrocele  is  understood  an  accumulation  of  serous  fluid 
in  the  cavity  of  the  tunica  vaginalis,  or  confined  to  the  part 
covering  the  spermatic  cord.  In  the  former  case,  which  is  by 
far  the  most  common,  the  swelling  has  generally  a  pyramidal 
figure,  the  large  extremity  being  downwards, — is  devoid  of  pain 
and  sensibility,  except  at  the  lower  and  back  part  where  the 
testicle  lies, — appears  translucent  when  placed  between  the  eye 
and  a  candle  in  a  dark  chamber, — and  is  felt  to  fluctuate  when 
pressed  between  the  fingers  alternately.  In  hydroceles  of  old 
standing  and  large  size,  the  tunica  va^nalis  often  becomes  dis- 
tended to  an  equal  size  quite  up  to  the  external  ring,  and  so 
thickened  that  no  translucency  can  be  perceived.  The  fluctua- 
tion, insensibility  to  pressure  except  in  the  region  of  the  testicle, 
and  the  history  of  the  case,  are  then  the  only  diagnostics  from 
a  swelUng  of  the  gland ;  and,  if  they  should  leave  any  doubt^  it 
may  be  removed  by  a  puncture.  From  hernia,  hydrocele  may 
always  be  distinguished  by  compressing  the  neck  of  the  tumour 
between  the  fingers.  In  hydrocele  of  the  cord,  as  collections 
of  fluid  in  this  situation  are  named,  the  swelling  is  usually 
round  or  oval,  fluctuating,  and  translucent,  leaving  the  testicle 
quite  distinct,  so  that  it  may  be  felt  on  aU  sides.  It  is  some- 
times associated  with  the  other  form  of  the  disease,  and  can  then 
hardly  be  recognised  except  by  evacuating  one  or  other  of  the 
sacs.  The  title  of  Spermatocele  has  been  applied  to  hydrocele 
of  the  cord  when  its  contents  are  colourless,  slightly  opalescent^ 
and  present  numerous  spermatozoa  under  the  microscopa  It 
was  thought  that  this  character  denoted  a  form  of  the  disease 
not  amenable  to  the  ordinary  treatment,  but  I  have  ascertained 
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that  there  is  no  good  ground  for  such  a  distinction,  though  it  is 
true  that  as  the  swelling  is  generally  of  a  small  size,  and  little  dis- 
posed to  increase,  there  is  seldom  much  occasion  for  interference. 

The  origin  of  hydrocele  may  sometimes  be  referred  to  blows 
or  other  sources  of  irritation,  but  is  in  general  very  obscure. 
The  existence  of  a  predisposition  to  the  disease  is  rendered 
probable  by  the  fact,  that  the  fluid  sometimes  collects  first  on 
one  side,  and  then,  perhaps  after  an  interval  of  years,  appears  on 
the  other.  The  complaint  generally  commences  about  middle 
age,  but  is  met  with  at  all  periods  of  life.  Infants  sometimes 
labour  under  it,  either  in  consequence  of  the  timiea  vaginalis 
continuing  to  communicate  with  the  cavity  of  the  abdomen,  and 
allowing  fluid  efiused  there  to  descend  into  it — a  condition 
that  has  also,  though  very  rarely,  been  observed  in  the  adult 
— or  simply  efiusion  from  some  source  of  irritation  often  not 
observable. 

The  treatment  of  the  disease  ia  either  palliative  or  radical 
The  f onner  consists  in  merely  drawing  off  the  fluid ;  the  latter 
in  doing  so,  and  at  the  same  time  preventing  its  re-accumulation. 
The  tapping  of  a  hydrocele  is  best  performed  with  a  small  trocar, 
which  should  be  introduced  at  the  anterior  suifGice,  about  a  third 
of  the  length  of  the  tumour  from  the  bottom,  and  at  an  equal 
distance  from  both  sides.  There  is  here  least  risk  of  wounding 
any  large  vessels,  and  the  greatest  separation  of  the  tunica 
vaginalis  ftom  the  testicle,  to  avoid  which  more  effectually  the 
instrument  ought  to  be  pushed  gently  and  steadily  through  the 
parietes  of  the  swelling,  while  they  are  held  tight  with  the  left 
hand  embracing  it^  and  directed  not  perpendicularly  to  the 
surface,  but  obliquely  upwards.  But  as  the  testicle  is  not  by 
any  means  constant  in  its  position  relatively  to  the  swelling, 
and  as  the  tunica  vaginalis  is  liable  to  partial  thickenings,  which 
would  very  much  oppose  the  &ee  introduction  of  the  trocar,  the 
operator  should  never  proceed  to  puncture  until  he  has  examined 
the  parts,  and  satisfied  himself  that  there  is  no  obstacle  in  the 
way  of  the  instrument  This  simple  operation  is  proper  in  cases 
where  itjus  not  certain  that  the  water  will  be  again  collected,  and 
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when  the  state  of  the  patient's  constitution,  from  age  or  other 
circumstances,  renders  it  imprudent  to  excite  any  more  than  the 
most  gentle  irritation.  It  ought  always  to  be  performed,  before 
the  radical  cure  is  attempted,  when  the  swelling  is  very  laige,  or 
when  it  is  necessary  to  ascertain,  by  examining  more  accurately 
than  can  be  done  while  the  water  still  remains,  that  the  con- 
dition of  the  testicle  is  not  opposed  to  the  success  of  the  opera- 
tion required  for  this  purpose. 

Various  methods  have  been  employed  for  effecting  the  per- 
manent cure  of  hydrocele.  Of  these  the  following  may  be  men- 
tioned : — Incision,  Excision,  Caustic,  Seton,  and  Injection.  The 
last  of  these  is  now  almost  imiversally  preferred,  and  it  will, 
therefore,  be  sufficient  to  notice  the  others  very  shortly.  Inci- 
sion, which  is  the  most  ancient  practice,  consisted  in  laying  the 
cavity  of  the  distended  tunica  vaginalis  freely  open,  and  inducing 
its  obliteration  by  the  granulating  process.  Inflammation  and 
constitutional  disturbance  were  the  necessary  consequences  of 
this  operation,  and  not  unfrequently  proved  so  violent  as  to  occa* 
sion  gangrene  and  death.  The  plan  of  Excision,  though  of  very  old 
origin,  was  chiefly  practised  in  the  latter  part  of  the  last  century. 
It  consisted  in  cutting  away  an  elliptical  portion  of  the  int^u- 
ments,  together  with  the  whole  of  the  timica  vaginalis^  where  not 
adherent  to  the  testicle  and  cord.  This  operation,  though  more 
tedious  and  painful  in  its  execution  than  the  former,  occasioned 
less  severe  consequences,  and  was  followed  by  a  more  speedy 
cure,  owing  to  the  serous  tissue  beuig  in  great  part  removed. 
The  Caustic  was  applied  in  the  same  way  as  for  making  an 
issue.  The  aperture  caused  by  it  could  not  of  course  heal  by 
the  first  intention,  and  necessarily  excited  suppuration  of  the 
whole  surfiace,  which  then  gradually  contracted  like  that  of  an 
ordinary  abscess.  This  practice  was  employed  during  the  last 
century,  though  not  unfrequently  attended  with  serious  accidents 
in  irritable  constitutions.  The  Seton  was  applied  to  this  purpose 
by  Guy  de  Chauliac,  in  the  fourteenth  century,  and  is  mentioned 
by  Fallopius,  Pard,  and  others,  but  was  never  very  extensively 
used,  either  then  or  in  more  recent  times.    Pott  strongly  recom- 
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mended  it^  and  has  given  a  veiy  particular  description  of  ihe 
mode  of  performing  the  operation.  The  essential  port  of  it  is 
the  introduction  of  a  skein  of  silk,  or  cotton,  through  the  parietes 
of  the  swelling  in  its  long  direction.  Inflammation  and  suppura- 
tion follow,  and  at  the  end  of  a  fortnight  the  seton  being  with- 
drawn, the  cure  is  soon  completed  Notwithstanding  all  the 
precautions  that  can  be  used,  the  irritation  thus  excited  some- 
times occasions  an  alarming  d^ree  of  inflammation,  and  even  in 
the  most  successful  cases  a  long  and  irksome  confinement  is  re- 
quired. The  treatment  by  Injection  was  first  employed  by  the 
surgeon  of  a  Scotch  regiment^  named  Munro,  in  the  early  part  of 
last  century.  Various  trials  of  it  were  made  in  this  and  other 
countries^  particularly  by  Sabatier  of  Paris ;  but  Sir  J.  Earle  had 
the  merit  of  introducing  it  into  British  practica  The  object  of 
the  operation  is  to  excite  a  d^ree  of  inflammation,  sufficient  to 
occasion  such  a  change  in  the  state  of  the  parts  concerned  as  may 
prevent  the  water  from  returning.  An  endless  variety  of  fluids 
have  been  employed  for  this  purpose,  but  port  wine,  solution  of 
sulphate  of  zinc,  and  cold  water,  have  been  chiefly  used  until 
lately,  when  the  tincture  of  iodine  has  come  to  supersede  aU  the 
others.  There  is  some  difference  of  opinion  as  to  the  mode  in 
which  irritating  fluids,  injected  into  the  tunica  vagincUis,  act  in 
radically  curing  the  diseasa  Some  have  alleged  that  the  respec- 
tive serous  surfaces  become  flrmly  united,  in  consequence  of  an 
effiision  of  lymph  firom  them ;  and  others  maintain  that  there  is 
merely  a  change  produced  in  the  secreting  action  of  the  vessels, 
which  prevents  the  fluid  firom  re-accumulating,  though  the  cavity 
remains  as  perfect  as  ever.  It  is  probable  that  the  truth  lies 
between  these  two  opinions,  and  that^  though  union  of  the  ad- 
jacent surfaces  is  not  essential  to  the  cure,  adhesions  generally 
do  take  place. 

The  apparatus  required  for  the  operation  is  a  small  trocar, 
and  a  syringe  capable  of  containing  a  quarter  of  an  ounca  The 
trocar  having  been  introduced  as  for  the  palliative  cure,  the 
canula  should  be  pressed  in  a  little  further,  to  insure  its  con- 
veying the  iigection  fiaiily  into  the  cavity  of  the  timiea  vaginalis. 
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The  fluid  is  then  thrown  in  and  allowed  to  remain.  Pain  stretch- 
ing up  along  the  groin,  towards  the  loins,  and  occasionally  slight 
nausea^  are  in  general  experienced  during  the  operation.  After 
it  is  concluded  the  patient  goes  to  bed,  and  seldom  feels  much 
inconvenience  from  what  has  been  done  until  the  following  day, 
when  the  testicle  swells,  and  more  or  less  fluid  is  effused  into 
the  vaginal  cavity.  A  slight  degree  of  constitutional  disturbance 
keeps  pace  with  these  local  changes,  and  both  are  usually  at 
their  height  on  the  third  day.  The  swelling  then  begins  to 
lessen,  the  feverish  state  subsides,  and  the  patient  is  able  in  a 
few  days  to  resume  his  ordinary  occupation,  though  several 
weeks  generally  elapse  before  the  swelling  is  completely  dis- 
persed. It  is  observed  that  the  more  soUd  the  swelling  conse- 
quent upon  the  operation  is,  the  more  speedy  and  complete  is 
the  cure. 

The  hydrocele  of  children  does  not  require  the  radical  opersr 
tion,  as  the  fluid  is  readily  absorbed  imder  the  influence  of  a 
discutient  lotion,  such  as  a  solution  of  muriate  of  ammonia  with 
spirits  and  vinegar,  or,  at  all  events,  seldom  returns  if  such  a 
lotion  be  applied  after  evacuation  by  a  trocar  or  lancet. 

Hcemaiocde. 

The  tunica  vaginalis  is  sometimes  distended  with  fluid,  not 
clear  and  serous-looking,  but  of  a  dark-brown  colour,  and  when 
allowed  to  remain  at  rest  after  being  drawn  off,  depositing  a  layer 
of  florid  blood ;  while  the  cavity,  if  laid  open,  is  generally  found  to 
contain  more  or  less  fibrinous  coagulum,  partly  detached,  partly 
adherent  to  the  sides  of  the  sac.  The  disease  is  then  named 
Haematocele.  It  is  recognised  by  the  characters  of  hydrocele, 
with  the  exception  of  translucency,  which  is  altogether  absent ; 
but,  as  this  feature  may  depend  on  unusual  thickness  of  the  sac, 
the  only  certain  diagnostic  is  obtained  by  puncturing  the  tumour. 
Hsematocele  is  sometimes  associated  with  diseases  of  the  testicla 
The  origin  of  the  blood  which  constitutes  it  is  involved  in  great 
obscurity ;  but,  on  the  whole,  seems  to  be  ascribed  with  most 
probability  to  hemorrhage  from  the  vessels  of  the  ttmica  vaginalis. 
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The  disease  is  almost  always  a  hydrocele  in  the  first  instance, 
and  the  history  usually  given  of  it  is,  that  after  the  ordinary 
serous  fluid  had  been  drawn  oflf,  the  swelling  returned  very 
rapidly,  and  upon  being  tapped  again,  was  found  to  be  filled 
with  the  dark-coloured  contents  above  described.  In  cases  of 
old  standing,  numerous  small  scales  are  observed  floating  in  the 
fluid,  and  these  when  collected  are  ascertained  to  consist  of 
cholesterina  Dr.  Bostock  has  suggested,  with  apparent  proba- 
bility, that  they  are  not  the  direct  result  of  secretion,  but  the 
product  of  a  chemical  change  taking  place  in  the  efifused  fluid, 
similar  to  that  by  which  adipocire  is  formed  from  flesh  when 
subjected  to  long  maceration  in  water.  The  same  sort  of  scales 
are  found  in  old  collections  of  albuminous  fluid  in  other  parts  of 
the  body,  and  no  doubt  proceed  from  the  same  source.  The 
tunica  vaginalis  is  always  very  much  thickened,  sometimes  of 
almost  cartilaginous  hardness  throughout,  and  occasionally  soft 
and  pulpy  on  its  inner  surface.  I  minutely  injected  the  vessels 
of  a  hseraatocele  which  had  been  ascertaiaed,  by  a  puncture  pre- 
viously, to  be  stOl  capable  of  reproducing  the  bloody  contents, 
but  did  not  find  the  slighest  extravasation  or  appearance  of  rup- 
ture, either  from  disease  or  injury. 

The  remedy  of  haematocele,  as  of  hydrocele,  may  sometimes 
be  accomplished  by  the  injection  of  iodine ;  but  in  general 
thick  and  diseased  tunica  vaginalis  requires  to  be  laid  freely 
open,  or  removed  in  part  if  very  large.  The  wound  should  be 
dressed  with  dry  lint  after  the  vessels  have  been  tied.  Con- 
siderable constitutional  disturbance  may  be  exx)ected  ;  but, 
under  proper  treatment,  it  seldom  proves  excessiva  Suppura- 
tion being  induced,  the  granulating  process  soon  brings  the  sides 
of  the  wound  together,  and  completes  the  cura 

Cirsocele. 

The  veins  of  the  testicle,  which  enter  into  the  formation  of 
the  spermatic  cord,  are  subject  to  varicose  enlargement,  parti- 
cularly on  the  left  side.  The  vessels  become  greatly  dilated, 
thickened  in  their  coats,  and  extremely  tortuous.     There  is  thus 
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caused  a  swelling,  which  alanns  the  patient,  occasions  a  dragging 
uneasy  feeling  in  the  groin  and  back,  aggravated  by  standing  or 
walking,  and  is  itself  also  sometimes  the  seat  of  disagreeable 
sensations.  When  the  dilatation  occurs  high  in  the  cord,  near 
the  external  ring,  it  sometimes  bears  a  great  resemblance  to  in- 
guinal hernia.  In  order  to  distinguish  between  the  two  diseases, 
the  patient  is  generally  laid  in  the  horizontal  posture,  when  the 
swelling  disappears,  whether  of  the  one  kind  or  the  other. 
Pressure  is  then  made  at  the  ring,  and  the  patient  rises,  when 
the  swelling  will  reappear  if  depending  upon  vascular  enlarge- 
ment, as  the  blood  cannot  thus  be  prevented  from  finding  its 
way  through  the  arteries,  but  the  tumour  will  not  return  if  of  a 
hernial  nature.  This  test,  though  often  decisive,  is  frequently 
ambiguous  ;  and  it  seems  a  more  certain  means  of  ascertaining 
the  truth  to  compress  the  neck  of  the  swelling,  while  the  patient 
stands  erect,  when,  if  composed  of  dilated  veins,  it  mill  become 
more  tense.  The  same  diagnosis  is  applicable  for  the  recognition 
of  swellings  in  this  situation  dependent  upon  serous  efl'usion 
between  the  vessels  composing  the  spermatic  cord,  which  is  not 
unfrequently  met  with  in  children,  and  is  apt  to  be  mistaken 
for  hernia  Cirsocele  is  met  with  chiefly  in  young  men  between 
twenty  and  thirty,  but  frequently  occurs  soon  after  puberty.  It 
exists  in  very  various  degrees  of  size,  and  occasions  more  or  less 
inconvenience  accordingly.  It  does  not  seem  to  interfere  with 
the  functions  of  the  testicle. 

The  circumstances  which  determine  the  commencement  of 
the  disease  have  not  been  ascertained  It  is  certainly  more 
common  in  persons  who  have  indulged  in  venereal  excesses,  but 
often  exists  quite  unconnected  with  any  such  habits.  It  tends 
to  increase  to  a  certain  extent,  and  then  either  remains  stationary 
or  diminishes.  The  patient  is  generally  rendered  very  anxious 
by  the  complaint ;  but  the  small  inconvenience  which  attends  it 
does  not  warrant  any  very  severe  measures  for  its  relief.  Wash- 
ing with  cold  water  completely  removes  the  swelling  for  a  time, 
by  corrugating  the  scrotum,  and  bracing  up  the  testicle  to  the 
pubis.     A  suspensory  bandage  effects  this  more  permanently. 
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though  not  BO  efficiently ;  and  an  open  state  of  the  bowels,  with 
rest  in  the  horizontal  posture,  contributes  to  keep  the  disease 
within  bounds.  The  means  of  radical  cure  consist  in  extirpation 
of  the  testicle,  which  can  hardly,  if  ever,  be  warrantable  ; — ^liga- 
ture or  transfixion  of  the  veins,  which  is  dangerous  and  useless ; — 
the  pressure  of  a  spring  truss,  which  is  absurd  in  theory  and 
hurtful  in  practice  ; — and  excision  of  the  redundant  scrotum. 

Chronic  Erdargemeni  of  the  Testicle, 

The  testicle  is  very  liable  to  simple  enlargement,  with  har- 
dening, which  produces  imeasiness  from  the  bulk  and  weight 
attending  it,  and  no  doubt  impairs  the  action  of  the  gland ;  but 
is  seldom  painful  or  very  sensible  of  external  impression&  It  is 
generaUy  irregular  on  the  surface,  and  dense  in  its  structum 
The  circumstances  which  most  frequently  give  rise  to  this  condi- 
tion are  attacks  of  inflammation,  especially  when  repeated  or 
badly  treated,  and  chronic  irritation  of  the  urethra  from  stricture 
or  other  causes.  In  commencing  the  treatment,  the  first  step 
should  always  be  to  examine  the  state  of  the  urethra  by  passing 
a  moderate-sized  bougie,  and  if  it  either  meets  with  obstruction 
or  causes  more  than  usual  pain,  thus  indicating  a  morbid  sensi* 
bility  of  the  lining  membrane,  the  operation  must  be  repeated 
with  instruments  varied  according  to  the  nature  and  peculiari- 
ties of  the  case,  imtil  there  is  no  longer  any  trace  of  disease. 
Even  when  the  urethra  seems  to  be  sound,  advantage  is  occa- 
sionally derived  from  the  use  of  bougies,  and  in  a  week  or  two, 
or  sometimes  in  a  few  days,  very  formidable-looking  tumours 
may  thus  be  discussed.  Should  the  swelling  exist  along  with  a 
sound  state  of  the  urethra,  or  resist  this  treatment,  means  of 
promoting  absorption  must  be  employed  With  this  view  the 
patient  should  maintain  the  horizontal  posture,  use  a  veiy  spare 
diet,  and  be  subjected  to  a  gentle  course  of  mercury ;  at  the 
same  time  having  the  absorbent  actions  of  the  part  excited  by 
leeching,  and  discutient  lotions,  which  answer  better  than  blisters 
or  ointments.  If  there  is  water  in  the  timica  vaginalis,  a  com- 
plication named  Hydro-Sarcocele,  the  fluid  ought  to  be  evacu- 
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ated  by  puncture  before  these  local  measures  are  instituted 
When  the  swelling  attains  a  large  size,  and  resists  a  patient 
trial  of  the  means  that  have  been  mentioned,  it  may  be  removed 
by  the  knife  as  a  last  resource,  and  of  course  with  a  favourable 
prognosis  in  regard  to  the  prospect  of  permanent  recovery.  A 
section  of  the  tumour  removed  in  such  cases  generally  exhibits 
a  compact  fibrous  structure,  which  is  usually  of  a  yellow  or 
yellowish-gray  colour,  and  contains  in*egularly-sized  cells  inter- 
spersed through  its  substance. 

Cystic  Sarcoma  of  the  Testicle. 

Tlie  testicle  is  liable  to  the  formation  of  cysts  in  its  texture, 
and  these  sometimes  occupy  so  much  of  it  as  to  constitute  a  mass 
in  which  the  cystic  character  predominatca  Wlien  this  disease 
is  associated  with  hydrocele  or  hcTcmatocele,  its  diagnosis  cannot 
be  made  out  with  accuracy,  until  the  fluid  in  the  tunica  vagiTudis 
has  been  drawn  off.  The  only  remedy  for  tliis  affection  is  re- 
moval, and  the  operation  may  be  performed  with  less  regi*et, 
as  the  glandular  structure  of  the  testicle  always  suffers  such 
atrophy,  or  changes  in  its  texture,  that  it  caimot  be  expected 
to  perform  its  function. 

Medullary  Sarcoma  of  the  Testicle. 

Excepting  the  bones  and  the  mamma,  the  testicle  is  perhaps 
more  subject  to  the  derangement  of  nutrition,  whicli  leads  to  this 
morbid  growth,  than  any  structure  in  the  body.  It  is  generally 
met  "with  at  and  before  the  middle  period  of  life  ;  sometimes 
commencing  without  any  assignable  cause,  but  not  unfrequently 
being  referred  to  blows,  or  bruises,  or  to  inflammation  excited 
by  other  means.  The  patient's  appearance  is  generally  healthy, 
and  the  diseased  action  shows  less  tendency  to  spread  than  when 
it  occurs  in  other  parts.  The  tumour  merely  enlarges,  becoming 
very  irregular  and  tuberous  on  the  surface,  and  exhausts  the 
patient  by  the  irritation  which  the  pain  attending  it  occasions  ; 
but  the  integuments  and  glands  are  extremely  slow  in  acquiring 
the  morbid  disposition,  so  that  the  operation  of  removal,  which. 
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of  course,  afifords  the  only  means  of  relief,  is*  performed  even  in 
very  advanced  cases  with  a  favourable  prognosis.  In  the  earlier 
stage  of  the  growth,  it  is  often  found  very  difficult  to  determine 
positively,  by  external  examination,  whether  the  swelling  is 
solid,  or  depends  on  the  presence  of  fluid.  The  globular  shape, 
tendency  to  tuberous  projections  of  the  surface,  pain,  and  equality 
of  consistence  at  all  parts  of  the  tumour,  observed  when  it  is 
solid,  may  generally  render  the  discrimination  precise  ;  but  in 
cases  of  doubt,  the  truth  can  readily  be  discovered  by  making  a 
pimcture,  which  can  do  no  harm,  if  the  patient  is  prepared  to 
submit  to  extirpation  of  the  testicle  in  the  event  of  its  proving 
necessary.  The  tumour,  when  divided,  displays  the  characters 
peculiar  to  such  degenerations,  namely,  a  soft  brain-like  pulpy 
substance,  irregularly  partitioned  by  thin  septa  of  cellular  texture, 
and  varying  in  colour  from  white  to  dark-red,  according  to  the  pro- 
portion of  blood  which  enters  into  the  composition  of  the  mass. 

Suppuration  and  Fungus  of  the  Testide. 

Young  men  of  scrofulous  constitutions  are  liable  to  abscesses 
and  sinuses  of  the  testicle,  which  are  apt  to  prove  very  obsti- 
nate, even  when  they  are  freely  dilated  by  incision.  It  might 
seem  in  such  cases  that  extirpation  would  be  a  simpler,  much 
speedier,  and  hardly  more  injurious  mode  of  relief,  than  thus 
laying  open  the  structure  of  the  gland  by  dividing  it  in  various 
directions ;  but  if  the  cure  is  completed,  very  little  trace  of  these 
incisions  remains,  and  the  organ  may  perhaps  be  still  capable  of 
performing  its  office.  It  occasionally  happens  after  suppuration 
has  taken  place  in  the  testicle,  particularly  when  induced  by 
the  cachectic  state  caused  by  mercury  and  preceded  by  hardness, 
and  the  resulting  matter  has  been  discharged,  that  a  fungous 
excrescence  protrudes  from  the  opening,  presenting  a  very  for- 
midable appearance,  which  formerly  led  to  removal  of  the  organ 
as  aifected  with  malignant  diseasa  Mr.  Lawrence  pointed  out 
the  true  nature  of  these  productions,  and  explained  that  they 
depended  not  upon  the  peculiarity  of  action,  but  on  the  pecu- 
liarity of  structure,  which,  being  soft  and  enclosed  in  a  firm 
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capsule,  tended  to  expand,  when  the  coverings  were  perforated 
so  as  to  permit  its  doing  so.  He  ascertained  that  if  the  excres- 
cence were  cut  off  or  destroyed  by  caustic,  the  remaining  surface 
granulated  ;  and,  though  it  might  repeatedly  protrude  again  to  a 
smaller  extent,  that  ultimately,  through  a  repetition  of  the  same 
means,  followed  by  pressure,  it  became  completely  cicatrized. 

As  the  fungus,  from  its  constitution,  admitted  of  being  con- 
sidered similar  to  an  extreme  degree  of  exuberant  granulation, 
it  occurred  to  me  that  the  disease  might  be  induced  by  pressure 
to  retrace  its  steps,  and  thus  permit  recovery  without  any  loss  of 
substance.  For  this  purpose,  nothing  seemed  so  convenient  as 
covering  the  growth  with  the  scrotal  integuments,  which  being 
freely  separated  by  dissection  from  their  subjacent  connections, 
could  be  readily  brought  over  the  tumour,  so  as  to  have  their 
edges  united  by  sutures.  This  experiment  proved  eminently 
successful,  and  has  been  followed  by  results  in  the  practice  of 
others,  as  well  as  myself,  which  warrant  me  to  recommend  the 
operation  as  in  every  respect  deserving  of  confidence.  It  may  now, 
through  the  agency  of  chloroform,  be  performed  without  pain.  It 
is  much  more  speedy  in  effecting  recovery  than  any  other  method, 
and  it  preserves  instead  of  destroying  the  organ  concerned. 

Extirpation  of  the  Testicle. 

The  mode  of  removing  the  testicle,  whatever  be  the  circum- 
stances requiring  the  operation,  is  to  be  conducted  on  the  same 
principles,  which  may  now  be  explained.  The  points  of  most 
importance  in  determining  these  are — 1.  The  quantity  of  integu- 
ment to  be  left ;  2.  The  suppression  of  the  bleeding ;  and, 
3.  The  dressing  of  the  wound. 

When  the  tumour  is  large  and  of  rapid  growth,  the  skin 
covering  it  is  not  only  put  very  much  upon  the  stretch,  but  also 
borrowed  from  that  of  the  penis  and  the  other  testicle ;  conse- 
quently, if  the  whole  of  it  were  taken  away,  a  very  large  exposed 
surface  would  remain.  If,  on  the  other  hand,  none  of  the  integu- 
ments, or  only  a  small  portion  of  them,  were  removed,  more 
especially  in  a  case  of  slow  and  long-continued  swelling,  though 
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the  coiTugatmg  eflfects  of  the  contractility  of  the  scrotum,  excited 
by  the  irritation  of  the  operation,  might,  in  the  first  instance, 
make  it  appear  that  no  inconvenience  was  likely  to  result,  the 
redundant  integument  would  certainly,  so  soon  as  it  became 
relaxed,  afford  an  ample  receptacle  for  the  accumulation  of  blood 
or  pus,  and  present  a  very  extensive  granulating  surface,  that 
must  greatly  prolong  the  cure.  Keeping  these  different  con- 
siderations in  view,  the  surgeon  should  endeavour  to  preserve 
merely  enough  of  the  integuments  to  allow  the  edges  of  the 
wound  to  be  brought  together,  without  either  straining  or  laxity. 
In  regard  to  the  hemorrhage,  great  apprehension  has  been  enter- 
tained lest  the  cord  should  be  retracted  by  the  cremaster  muscle, 
and  the  artery  withdrawn  beyond  reach  of  the  ligatura  This 
has  led  to  many  coarse  and  dangerous  expedients,  such  as  tying 
the  whole  cord  previous  to  its  division,  or  including  all  its 
vessels  together  except  the  vas  deferens.  Violent  pain,  fever, 
inflammation,  convulsions,  and  even  death,  were  the  conse- 
quences of  this  practice,  which  is  now  abandoned,  the  artery 
being  tied  alone  ;  but  the  fear  of  retraction  still  excites  uneasi- 
ness during  the  operation.  It,  therefore,  seems  necessary  to 
remark,  that,  as  the  cremaster  muscle  is  attached  very  near  the 
external  ring,  it  cannot  withdraw  the  cord  except  to  a  very  small 
extent,  and  that,  if  the  artery  retires  at  all,  it  must  do  so  in  con- 
sequence of  its  own  elasticity.  Betraction  on  this  account 
may  be  expected  in  proportion  to  the  size  of  the  tumour,  the 
rapidity  of  its  growth,  and  the  nearness  to  the  external  ring,  of 
the  point  at  which  the  cord  is  divided.  In  no  case,  however, 
will  it  be  necessary  to  use  any  force  in  retaining  the  vessel,  and 
the  assistant  may  readily  secure  it  either  between  the  nails  of 
his  thumb  and  fore-finger,  or  with  forcepa  Besides  the  sper- 
matic artery,  there  are  always  several,  and  sometimes  so  many 
as  seven  oT  eight  vessels  coLg  from  the  groin  and  perineum, 
that  require  to  be  tied. 

Such  being  the  principles  to  be  followed  in  performing  the 
operation,  it  may  now  be  right  to  explain  succinctly  the  mode  of 
proceeding.    The  patient  should  be  laid  reclining  on  a  table  or 
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sofa,  with  the  thighs  separated,  and  the  hair  of  the  pubis  shaved 
off.  The  surgeon  then,  grasping  the  testicle  in  his  left  hand, 
makes  two  incisions,  commencing  at  the  external  ring,  and 
uniting  at  the  bottom  of  the  tumour.  He  next  cuts  down  to  the 
cord,  where  these  incisions  meet  above,  passes  his  finger  under 
the  vessels,  and  then  desires  the  assistant  to  lay  hold  of  them. 
He  now  divides  the  cord  as  low  as  is  consistent  with  entire 
removal  of  the  disease,  and  pulling  the  lower  end  of  it  towards 
him,  turns  out  the  testicle,  which  may  be  detached  with  a  few 
strokes  of  the  knife,  while  the  penis  and  sound  testicle  are 
drawn  aside.  The  spermatic  artery,  and  any  branches  of  the 
perineal  or  inguinal  vessels  that  threaten  to  bleed,  are  then  tied, 
and  lint  is  applied  to  afford  the  requisite  support. 

Sarcomatous  Enlargement  of  the  Scrotum, 

The  scrotum  is  liable  to  an  enlargement,  which  seems  to 
consist  merely  in  a  morbid  growth  of  the  cellular  substance, 
with  interstitial  deposition  of  albuminous  matter,  so  as  to  give  it 
a  very  firm  consistence.  When  exposed  by  a  section,  the  struc- 
ture appears  white,  compact,  and  homogeneous,  except  where 
small  cells  containing  glairy  fluid  are  interspersed  through  it. 
The  growth  begins  in  the  lower  part  of  the  scrotum,  but,  as  it 
proceeds,  engages  the  whole  of  it,  together  with  the  skin  of  the 
penis,  which  becomes  completely  concealed  from  view.  The 
prepuce  is  greatly  elongated,  and  presents  at  its  orifice  a  tuber- 
culated  cauliflower-looking  excrescence,  that  does  not  bear  the 
slightest  resemblance  to  the  part  in  its  natural  state.  There  are 
no  limits  to  the  size  which  such  humours  may  attain.  Twenty, 
forty,  or  even  sixty  pounds'  weight  is  by  no  means  uncommon  ; 
and  there  is  one  case  on  record  in  which  the  mass  when  removed 
weighed  170  pounds.  The  disease  generally  commences  in 
adidts,  and  increases  slowly  during  the  remainder  of  life.  It  is 
common  in  tropical  countries,  particularly  in  the  West  Indies, 
but  occurs  comparatively  seldom  in  the  temperate  climates  of 
Europe. 

The  only  remedy  for  this  oppressive  growth,  which  impedes 
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progressive  motion,  and  occasions  other  serious  inconveniences, 
consists  in  its  removal  This  object  has  been  attained  without 
taking  away  the  penis  and  testicles ;  but  the  former  of  these 
organs  is  so  deeply  imbedded  in  the  substance  of  the  tumour, 
and  its  texture  is  usually  so  vascular,  that  such  a  procedure 
cannot  always  be  practicabla  K  an  attempt  is  made  to  preserve 
the  sexual  parts,  flaps  of  the  integuments  must  be  preserved  of 
sufficient  size  to  cover  them.  Should,  on  the  contrary,  the 
removal  of  the  entire  tumour  be  determined  on,  the  incisions 
may  be  executed  with  great  rapidity,  which  mode  of  conducting 
the  operation  is  much  safer  than  cutting  slowly,  with  the  view 
of  securing  the  arteries  as  they  are  divided ;  for  both  the  pain 
and  hemorrhage  are  thus  greatly  increased,  and  the  patient, 
instead  of  being  relieved  from  his  load  in  a  few  seconds,  may  be 
detained  under  the  knife  for  hours. 

The  labium  of  the  female  is  occasionally  the  seat  of  a  similar 
growth.  It  possesses  the  same  structure,  gives  rise  to  similar 
inconvenience,  and  admits  of  no  other  remedy. 

Cancer  of  the  Scrotum. 

Mr.  Pott  (1775)  described  a  cancerous  ulceration  of  the 
scrotum,  which  he  had  frequently  remarked  in  adult  chimney- 
sweepers. Succeeding  surgeons  have  confirmed  the  accuracy  of 
his  observations,  so  far  as  London  is  concerned ;  but  in  Edin- 
burgh, and  other  parts  of  Scotland,  this  chimney-sweeper's 
cancer  is  hardly  ever  met  with,  except  in  persons  who  have 
begun  to  suffer  from  it  elsewhere.  The  following  is  the  description 
of  Mr.  Pott : — "  It  is  a  disease  which  always  makes  its  first  attack 
on,  and  its  first  appearance  in,  the  inferior  part  of  the  scrotum, 
where  it  produces  a  superficial,  painful,  ragged,  ill-looking  sore, 
with  hard  and  rising  edges.  The  trade  caU  it  the  soot  wart.  In 
no  great  length  of  time  it  pervades  the  skin,  dartos,  and  mem- 
branes of  the  scrotum,  and  seizes  the  testicle,  which  it  enlarges, 
hardens,  and  renders  truly  and  thoroughly  distempered,  from 
whence  it  makes  its  way  up  the  spermatic  process  into  the  abdo- 
men, most  frequently  indurating  and  spoiling  the  inguinal  glands. 


458  PRINCIPLES  OF  BURGEEY. 

When  arrived  within  the  abdomen,  it  aflfects  some  of  the  viscera, 
and  then  very  soon  becomes  painfully  destructive." 

The  only  remedy  for  this  disease  is  removal  of  the  cancerous 
part ;  and,  unless  the  operation  be  performed  before  the  morbid 
process  has  advanced  far,  it  does  not  afford  any  chance  of  a  per- 
manent cure. 

Diseases  of  the  Female  Organs  of  Generation, 

The  vagina  is  sometimes  more  or  less  completely  obstructed 
by  a  membrane  at  its  orifice,  which  opposes  the  exit  of  the 
menstrual  discharge.  The  non-appearance  of  the  menses  at  the 
usual  period  of  Ufe,  or  the  symptoms  connected  with  their  reten- 
tion, should  always  lead  to  an  inquiry  respecting  the  conforma- 
tion of  the  parts,  and  if  such  a  congenital  imperfection  as  the 
one  just  mentioned  is  discovered,  the  patient  may  be  completely 
relieved  by  a  very  simple  operation ;  all  that  is  necessary  being 
to  divide  the  membrane  with  a  knife  or  scissors,  and  interpose  a 
piece  of  lint  between  its  cut  edges.  The  vagina,  in  some  rare 
cases,  has  been  found  altogether  wanting  for  part  of  its  extent, 
in  which  cases,  of  course,  nothing  can  be  done  in  the  way  of 
remedy. 

The  Uterus  is  subject  to  the  development  in  its  substance  of 
simple  sarcomatous  tumours  of  a  very  firm  fibrous  structure, 
which  often  grow  from  difierent  parts  of  the  organ  at  the  same 
time,  and,  though  generally  not  exceeding  the  size  of  an  egg,  are 
sometimes  so  large  as  to  distend  the  abdomen  far  beyond  the 
limits  of  an  ordinary  pregnancy.  Iodine  and  other  medicines 
are  prescribed,  both  locally  and  internally,  with  the  view  of 
promoting  the  discussion  of  such  growths ;  but  it  is  probable 
that  nothing  can  have  any  beneficial  effect  upon  their  progress 
except  attention  to  the  mode  of  life,  which  should  be  of  a  kind 
calculated  to  excite  as  little  as  possible  the  system  in  general, 
and  the  uterus  in  particular. 

Cancer  of  the  uterus  occurs  occasionally,  but  is  fortunately 
not  frequent,  since  the  situation  and  connections  of  the  parts 
affected  prevent  the  only  efiectual  remedy  for  carcinomatous 
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disease  from  being  put  in  pTactice,  without  inflicting  a  mortal 
injury.  A  few  cases  are  recorded  in  which  the  uterus  is  said  to 
have  been  extirpated  when  previously  prolapsed  beyond  the  ori- 
fice of  the  vagina,  and  permanently  retained,  in  this  situation  by 
the  adhesions  resulting  from  inflammation.  It  is  only  in  such 
circumstances  that  the  operation  ought  ever  to  be  contemplated, 
and  even  here  it  must  be  regarded  as  afibrding  a  very  small 
chance  of  success,  so  that,  unless  the  patient's  sufferings  are  veiy 
great,  and  threaten  to  terminate  fatally  soon,  it  could  hardly  be 
recommended  with  propriety. 

The  uterus  may  be  extirpated  more  safely,  when  it  is  in  the 
state  named  Inversion  by  accoucheura  It  is  in  this  case  turned 
inside  out,  so  as  to  form  a  round  or  pyriform  tumour,  either  con- 
fined to  the  vagina,  or  protruded  beyond  the  vulva  When  this 
eversion,  which  generally  takes  place  at  the  time  of  delivery,  is 
not  immediately  remedied,  it  is  apt  to  become  irreducible ;  and 
the  patient  suflers  many  disagreeable  symptoms  from  the  un- 
natural  condition  of  the  organ,  especially  frequent  hemorrhage, 
down-bearing  pains,  and  general  weakness.  In  cases  that  resist 
more  gentle  means,  the  tumour  may  be  removed  by  ligature, 
which  should  be  of  strong  twine  or  silk ;  and  either  applied 
simply  round  its  neck,  or  carried  through  the  middle  of  it  double 
by  means  of  a  needle,  one  of  the  threads  being  then  tied  on  each 
side.  If  disagreeable  effects  ensue,  opiate  injections  into  the 
rectum,  and  the  hip-bath,  will  be  the  most  efficient  measures  for 
affording  relief 

Polypous  excrescences  frequently  grow  from  the  inner  surface 
of  the  uterus,  and  either  remain  confined  to  its  cavity,  or  descend 
into  the  vagina,  sometimes  even  protruding  externally.  These 
tumours  have  a  pyriform  shape,  and  a  firm  consistenca  They 
possess  little  sensibility,  but  much  vascularity,  and  occasion 
many  unpleasant  symptoms,  such  as  bloody  and  mucous  dis- 
charges, pain  in  the  back,  weakness,  emaciation,  and  general  bad 
health.  They  cannot  be  either  positively  recognised,  or  removed, 
unless  they  extend  below  the  os  tUeri,  or  have  access  afforded 
to  them  by  dilatation  of  the  orifice.    If  they  cannot  be  brought 
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into  view,  the  best  mode  of  removing  them  is  to  tie  a  strong 
ligature  as  close  as  possible  to  their  root.  This  is  execut^jd  much 
more  easily  by  means  of  the  fingers,  than  any  of  the  apparatus 
contrived  for  the  purpose.  They  may  also  be  removed  by  evul- 
sion. When  the  neck  of  the  excrescence  can  be  pulled  beyond 
the  orifice  of  the  vagina,  the  simplest  and  speediest  mode  of 
proceeding  is  to  transfix  it  with  a  needle,  and  carry  through  two 
threads,  which  are  then  tightly  tied,  one  on  each  side,  after 
which  the  tumour  may  be  removed  by  the  knife.  There  is  often 
considerable  difficulty  in  distinguishing  growths  of  this  kind 
from  eversion  of  the  uterus.  Their  history,  deficient  sensibility, 
and  their  having  round  their  root  a  ring  formed  by  the  os  vieri, 
in  general  afford  sufficient  diagnostics  on  a  careful  examination. 

Excrescences  frequently  grow  from  one  or  both  lips  of  the 
OS  uteri;  and  by  bleeding,  or  exciting  the  usual  symptoms  of 
uterine  initation,  occasion  great  distress.  It  has  been  found  by 
Lisfranc,  and  other  French  surgeons,  that  their  excision  may  be 
performed  without  any  bad  consequences,  and  with  the  best 
effects,  even  when  they  have  attained  a  very  large  size.  The  in- 
struments employed  for  the  purpose  consist  of  hooked  forceps  to 
draw  the  morbid  growth  into  view,  and  curved  scissors  or  a  bis- 
toury to  cut  it  away.  The  hemon^hage  may  generally  be  restrained 
by  cold  applications  and  plugging  the  vagina  with  lint  or  sponge ; 
but  if  it  should  prove  excessive,  the  cut  surface  must  be  again 
di-awn  out  and  compressed,  by  transfixing  it  with  a  couple  of 
threads,  and  tying  one  on  each  side. 

Tlie  Ovaries  are  liable  to  various  morbid  conditions,  but  par- 
ticularly two,  which  often  become  the  subject  of  surgical  con- 
sideration. Of  these,  the  first  that  may  be  mentioned  consists  in 
the  development  of  cysts  in  their  substance,  which  is  thus  con- 
verted into  a  cystic  tumour.  The  swelling  is  at  first  felt  roimd, 
firm,  and  movable  in  the  inguinal  region.  It  gi*adually  increases, 
not  owing  to  an  equal  enlargement  of  all  the  cysts,  but  an  exten- 
sion of  one  or  more  of  them.  The  cavity  of  the  abdomen  is  dis- 
tended, and  at  length  appears  as  if  the  peritoneum  were  the  scat 
of  dropsical  effusion.    The  progress  of  the  disease  is  very  van- 
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able  ;  sometimes  proceeding  rapidly  to  the  extinction  of  life,  by 
pressing  to  a  fatal  degree  on  the  vital  organs  of  the  abdomen  or 
chest,  but  more  frequently  allowing  years  to  elapse  before  coming 
to  this  termination.  The  disease  commences  most  frequently  in 
young  females,  but  is  met  with  at  all  periods  of  life.  It  is  dis- 
tinguished in  its  advanced  stage  from  ascites,  chiefly  by  the  his- 
tory of  the  case. 

The  treatment  by  paracentesis  of  Ovarian  Dropsy,  as  this 
affection  is  called,  proves  still  less  satisfactory  than  that  of  dropsy 
of  the  peritoneum,  which  will  not  excite  surprise,  when  it  is 
recollected  that  the  diseased  action  in  the  latter  case  is  simply 
an  increased  secretion,  while  in  the  former  it  is  a  new  and  pecu- 
liar formation.  Purgatives,  diuretics,  and  all  other  means  em- 
ployed to  promote  absorption  of  the  accumulated  fluid,  almost 
invariably  prove  quite  unavailing ;  and  paracentesis,  though  it 
affords  some  temporary  relief,  seems  in  general  to  hasten  the 
progress  of  the  disease.  The  operation,  therefore,  ought  not  to 
be  performed,  except  when  the  patient  is  suffering  great  distress. 
Various  methods  of  effecting  a  radical  cure  have  been  proposed. 
Of  these  the  chief  are,  throwing  injections  into  the  sac,  intro- 
ducing a  seton  through  it,  and  drawing  it  out  of  the  abdomen  by 
an  aperture  in  the  parietes.  The  one  last  mentioned,  though 
apparently  the  most  severe,  on  the  whole  seems  to  be  the  most 
expedient  in  cases  warranting  such  interference. 

The  Ovaries  are  subject  to  enlargements  of  a  solid  kind, 
which  not  only  occasion  inconvenience  by  their  size  and  weight, 
but  are  generally  the  seat  of  painful  sensations.  The  structure  of 
these  tumours  is  generally  of  a  complicated  kind,  displaying, 
when  exposed  by  a  section,  the  characters  of  vascular,  fibrous, 
and  cystic  sarcoma,  in  variable  proportion  and  distinctness.  The 
disease  is  sometimes  rapid  in  its  progress,  but  usually  slow,  and 
often  exists  for  years  before  giving  much  trouble.  After  attain- 
ing a  certain  extent,  it  sometimes  remains  stationary,  and  the 
patient  becoming  habituated  to  its  presence,  suffers  compara- 
tively little  inconvenience.  Iodine,  leeches,  and  other  means 
calculated  to  promote  absorption  or  allay  irritation,  are  employed 
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in  such  cases,  but  with  hardly  any  perceptible  advantage  ;  and 
all  that  can  be  done  by  external  measures,  whether  local  or 
general,  seems  to  be  to  retard  the  morbid  process  through  the 
eflfect  of  diet  and  regimen.  Excitement  of  every  kind  ought  to 
be  avoided  ;  the  secretions  ought  to  be  carefully  maintained ; 
and  if  any  local  means  are  used,  they  ought  to  be  of  a  soothing 
kind,  such  as  warm  fomentations. 

The  inefficacy  of  medicine  in  remedying  tumours  of  the  ovaries 
has  led  to  the  trial  of  surgical  operations  for  their  removaL  The 
objections  to  such  a  proposal  are — 1.  The  uncertainty  that  must 
always  attend  the  diagnosis  of  the  disease,  which  is  often  very 
closely  simulated  by  distension  of  the  bowels,  thickening  of  the 
omentum,  enlargement  of  the  liver,  and  growths  from  the  uterus ; 
2.  The  impossibility  of  ascertaining,  before  the  abdomen  is  laid 
open,  whether  or  no  the  connections  of  the  tumour  aUow  of  its 
removal  without  the  infliction  of  a  mortal  wound ;  3.  The  danger 
of  the  operation  even  in  the  most  favourable  circumstances  ] 
and,  4.  The  diflBlculty  of  knowing  how  long  the  patient  may  live 
if  the  disease  is  not  interfered  with.  Notwithstanding  these 
serious  obstacles  to  ovariotomy,  and  although  until  comparatively 
a  recent  period  experience  confirmed  the  worst  anticipation  of 
its  effects,  the  operation  has  now  become  established  in  practice. 
The  greater  success  which  has  led  to  this  result  appears  attri- 
butable chiefly  to — 1.  The  more  accurate  discrimination  of  cases ; 
2.  The  use  of  silver  sutures ;  3.  The  care  taken  to  prevent  san- 
guineous or  cystic  effusion  into  the  cavity  of  the  peritoneum ; 
and,  4.  The  management  of  the  pedicle,  especially  by  attaching 
it  to  the  lips  of  the  wound. 
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CHAPTEE   XX. 
BRAIN,  SPINAL  MAEROW,  AND  NERVES. 

Injuries  of  the  Brain  and  its  Coverings, 

Concussion,  or  a  violent  shock,  may  act  injuriously  both  on  the 
brain  and  the  parts  which  enclose  it,  either  separately  or  together. 
It  occasions  at  one  time  rupture  or  laceration,  and  at  another 
merely  disturbance  in  the  vital  action.  In  both  cases  it  is  apt  to 
excite  inflammation,  and  then,  besides  its  primary  effects,  produces 
very  important  secondary  ones. 

Concussion  of  the  brain  is  caused  by  blows  on  the  head,  or  by 
falling  in  such  a  position  as  prevents  the  force  of  the  shock  from 
being  diffused  over  a  number  of  intermediate  articulations,  before 
reaching  the  head.  The  effect  of  blows  on  the  head  in  pro- 
ducing concussion  is  proportioned  to  their  force,  the  flatness  of 
the  surface  applied  to  the  skull,  and  the  resistance  it  makes. 
The  symptoms  of  the  injury  vary  with  the  degree  of  it.  If  there 
is  no  laceration  of  the  cerebral  substance  or  membranes,  the 
patient  merely  suffers  a  temporary  diminution  or  suspension  of 
the  functions  of  the  oi^n.  In  very  slight  cases,  there  is  confu- 
sion of  ideas,  and  weakness  of  the  voluntary  muscles,  which  last 
only  a  few  minutes.  When  the  shock  has  been  more  severe,  the 
patient  is  quite  insensible ;  his  pidse  is  small  and  irregular ;  his 
breathing  is  slow  and  feeble ;  his  pupils  are  flxed,  generally  in  a 
contracted,  but  sometimes  dilated  state,  and  there  is  occasional 
vomiting.  This  condition  seldom  lasts  beyond  ten,  or  at  the  most 
twenty  minutes,  and  is  succeeded  by  a  return  to  health,  which 
either  continues,  or  terminates  in  inflammation.  When  the  con- 
cussion has  caused  laceration  of  the  cerebral  substance,  the 
insensibility  is  of  longer  duration;  and  when  at  the  end  of 
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some  hours,  or  it  may  be  a  day  or  more,  the  patient  begins  to 
give  signs  of  returning  consciousness,  he  recovers  very  imperfectly, 
and  only  for  a  short  interval  before  inflammation  commences. 
In  such  cases,  death  often  occurs  within  a  few  hours,  or  even 
a  shorter  period,  after  the  accident,  and  before  any  signs  of 
recovery  from  the  insensible  state  can  be  perceived. 

The  treatment  of  concussion  may  be  conveniently  considered, 
in  reference  to  the  three  stages  of  the  consequences  of  the  injury 
which  have  been  mentioned,  namely,  that  of  the  concussion  pro- 
perly— that  of  recovery — and  that  of  inflammation.  During  the 
first  of  these,  little  or  nothing  ought  to  be  done,  except  putting 
the  patient  to  bed,  and  applying  some  source  of  artificial  heat  to 
his  feet  if  necessary.  Bleeding  would  be  decidedly  improper ; 
and  the  exhibition  of  internal  stimulants,  though  it  might  hasten 
the  recovery  of  sensibility,  might  also  increase  the  violence  of 
subsequent  reaction.  Unless,  therefore,  the  signs  of  debility  in 
the  vital  actions  should  be  alarming,  the  patient  may  be  trusted 
entirely  to  the  powers  of  his  constitution. 

The  second  stage,  or  return  of  sensibility,  requires  more  atten- 
tion, since  the  treatment  during  this  stage  greatly  influences  the 
succeeding  one.  The  patient  is  apt  to  suppose  himself  quite  well, 
and  to  have  fortunately  made  a  very  easy  escape  from  the  eflect^s 
of  his  accident ;  but  were  he,  in  accordance  with  this  belief,  to 
expose  himself  to  cold,  or  subject  himself  to  the  excitement  of 
exercise  or  stimulating  food  and  drink,  he  would  increase  the  risk 
of  inflammation,  and  aggravate  its  intensity  beyond  that  which 
would  otherwise  have  resulted  from  the  injury.  He  ought, 
therefore,  to  be  confined  to  the  house,  or  to  bed  if  the  case  is 
severe,  and  restricted  to  the  most  scrupulous  antiphlogistic  regi- 
men for  a  few  days.  So  far  as  the  brain  is  directly  concerned,  he 
might  safely  resume  his  usual  habits  after  this  period  of  probation, 
but  its  coverings  being  apt  to  sufier,  or  perhaps,  more  correctly, 
to  shew  signs  of  the  suffering  at  a  more  distant  date,  in  conse- 
quence of  the  injury  they  have  undei'gone,  as  will  be  explained 
hereafter,  he  shoidd  for  several  weeks  at  least  be  very  abstinent^ 
if  the  blow  has  been  at  all  severe.    The  restoration  of  the  sen- 
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sorial  faculties  is  sometimes  only  partial,  and  the  patient  then 
remains  permanently  defective  in  respect  to  some  of  them, 
particularly  memory.  Sometimes  also  the  character  or  disposi* 
tion  of  the  individual  is  observed  to  be  changed. 

The  symptoms  of  inflammation  of  the  brain  generally  appear 
within  from  twelve  to  twenty-four  hours  after  the  injury  has  been 
sustained.  The  pulse  becomes  quickened  and  sharp  in  its  stroke ; 
the  skin  feels  hot  and  dry ;  the  patient  is  restless,  complains  of 
headache,  and  is  unusually  sensible  to  light  and  noise.  If  the 
disease  proceeds,  the  indications  of  it  just  mentioned  become 
more  strongly  marked.  Delirium  and  spasmodic  contractions  of 
the  muscles  come  on,  and  are  soon  succeeded  by  insensibility  and 
palsy  of  the  limbs,  and  death  closes  the  scene  in  the  course  of  a 
few  days  at  farthest  On  dissection,  the  brain  or  membranes  are 
found  very  vascular,  with  purulent  efi^ion  on  the  surfjEU^e  of  the 
latter,  and  softening  of  the  substance  of  the  former.  In  cases 
where  the  texture  of  the  brain  has  been  lacerated  in  the  first 
instance,  the  state  of  insensibility  and  collapse  which  immediately 
follows  the  accident,  after  a  period  of  variable  length,  from  a  few 
hours  to  twenty-four,  gradually  passes  into  that  of  inflammation, 
generally  with  the  intervention  of  an  imperfect  return  of  sense 
and  voluntary  motion,  which  is  apt  to  suggest  delusive  hopes  of 
improvement  The  patient  expresses  pain  by  restlessness  and 
moaning,  his  Umbs  are  rigid  or  convulsed,  and  in  a  short  time  he 
passes  into  the  same  condition  as  if  the  inflammation  had  origi- 
nated from  mere  derangement  of  action,  and  not  alteration  of 
structure. '  On  dissection,  the  cerebral  substance  at  the  injured 
part  is  found  softened,  and  seeming  as  if  mixed  with  blood  and 
pus. 

In  treating  all  inflammatory  attacks,  it  is  of  the  utmost  conse- 
quence to  employ  the  remedial  measures  as  early  as  possible^  and 
in  none  is  it  more  necessaiy  to  do  so  than  in  this.  Free  general 
depletion,  followed  up  by  cupping  on  the  neck,  powerful  cathartics 
and  injections,  shaving  the  head,  and  applying  cold  to  it,  are  the 
means  to  be  chiefly  trusted  for  breaking  the  strength  of  the  dis- 
order.    By  leeching  the  temples,  and  keeping  up  a  copious 
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secreting  action  of  the  bowels,  the  remaining  symptoms  are  in 
general  removed,  if  the  other  more  eflScient  measures  prove  suc- 
cessful in  subduing  the  force  of  the  disease.  Sometimes  the 
inflammation  assumes  a  chronic  form,  which,  though  not  attended 
with  much  immediate  danger,  is  very  distressing,  and  may  lead 
to  permanent  affections  of  a  very  unpleasant  kind.  In  this  case 
the  patienfs  pulse  does  not  descend  to  the  natural  standard,  but 
continues  small  and  frequent ;  his  tongue  displays  a  yeUowish- 
white  fur,  his  skin  is  hot  and  dry,  he  has  no  appetite,  his  sleep 
is  disturbed,  he  complains  of  headache,  his  complexion  is  sallow, 
and  the  expression  of  his  countenance  indicative  of  anxiety. 
Free  purgation,  and  blistering  of  the  head,  are  the  best  means  of 
counteracting  the  morbid  condition  which  gives  rise  to  these 
symptoms,  and  which,  if  permitted  to  go  on,  may  occasion  thick, 
ening  of  the  membranes,  or  disorganization  of  the  brain,  attended 
with  epilepsy,  fatuity,  and  ultimately  with  death. 

It  appears  that  the  dura  and  pia  mater  may  also  suffer  from 
concussion,  since  they  sometimes  inflame,  and  produce  peculiar 
symptoms  in  cases  where  the  head  has  been  subjected  to  vio- 
lence, that  can  act  only  in  this  way.  Blows  which  expose  the 
bone  are  the  most  common  sources  of  such  effects,  and  frequently 
give  rise  to  them,  though  of  inconsiderable  violence.  The  patient, 
after  a  little  confusion  or  stupor,  may  feel  quite  well,  and  follow 
his  ordinary  pursuits  for  several  days,  at  the  end  of  which, 
generally  from  the  seventh  to  the  eleventh,  he  begins  to  shew 
some  indication  of  the  disease  that  is  going  on  within  his  head. 
The  pulse  becomes  frequent  and  wiry ;  his  tongue  is  furred ;  his 
countenance  anxious ;  his  sleep  broken ;  and  he  feels  a  general 
uneasiness,  with  indisposition  for  all  active  exertion,  whether  of 
body  or  mind.  Headache,  with  intolerance  of  light  and  noise, 
then  succeeds,  with  occasional  rigors  ;  but  delirium  and  convul- 
sions are  more  slow  of  appearing  than  when  the  cerebral  sulv 
stance  is  the  seat  of  inflammation.  At  length  these  symptoms 
present  themselves,  and  are  speedily  followed  by  insensibility, 
involuntary  discharges  from  the  bowels,  and  death.  On  dissec- 
tion, an  effusion  of  pus  is  generally  found  occupying  a  more  or 
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less  extensive  portion  of  the  suiface  of  the  dura  mater^  which  is 
separated  from  the  bone,  and  altered  both  in  colour  and  consis- 
tence, or  the  subjacent  pia  mater  and  substance  of  the  brain. 
As  the  approach  of  this  disorder  is  slow  and  insidious,  while  the 
means  of  checking  it  can  be  used  with  effect  only  in  the  com- 
mencement of  its  progress,  all  injuries  of  the  head  that  can 
possibly  give  rise  to  it  ought  to  be  treated  with  care. 

The  patient  should  for  weeks  abstain  from  every  kind  of 
excitement,  and  endeavour  to  preserve  his  secretions  in  the  most 
healthy  state.  Quickness  of  the  pulse,  and  headache,  suggest 
free  venesection,  with  the  internal  administration  of  tartrate  of 
antimony,  either  alone'  or  combined  with  the  saline  cathartics. 
If  repeated  rigors  succeed  signs  of  inflammation,  and  especially 
if  the  patient  becomes  insensible,  it  may  be  presumed  that  pus 
has  been  effused ;  and  the  only  chance  of  his  recovery  is  affoixled 
by  perforating  the  cranium,  so  as  to  give  the  matter  free  vent,  if 
it  is  lodged  between  the  bone  and  the  dura  mater.  If  not 
found  there  it  may  exist  deeper,  but  incisions  in  search  of  it 
would  be  quite  unwarrantable.  Puffiness  of  the  scalp,  and  a 
glassy  dry  appearance  of  the  wound,  if  there  be  one,  have  been 
insisted  upon  as  important  indications  of  suppuration  of  the 
dura  mcUer;  but  they  often  exist  in  cases  where  there  is  nothing 
of  the  kind,  and,  therefore,  ought  not  to  be  confided  in. 

The  operation  of  perforating  the  skull  is  performed  in  this 
coimtry  with  a  Trephine  or  circular  saw,  to  which  the  necessary 
rotatory  motion  is  given  by  the  hand.  On  the  continent,  an  older 
instrument  named  the  Trepan,  which  works  like  a  carpentei^s 
brace,  is  still  in  use ;  and  it  is  difficult  to  understand  how  the 
latter  should  ever  have  given  place  to  the  former,  the  use  of 
which  renders  the  process  much  more  tedious  and  laborious. 
The  only  objection  that  can  be  alleged  against  the  trepan  is,  the 
risk  of  its  injuring  the  dura  mater  or  brain ;  but  the  apprehen- 
sion of  this  rests  entirely  on  theoretical  grounds,  as  with  mode- 
rate care  any  chance  of  such  an  occurrence  may  be  prevented. 
The  patient  should  be  laid  on  a  support,  low  enough  to  render 
it  unnecessary  for  the  operator  to  elevate  his  arms  in  working 
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the  saw.  If  the  bone  is  not  sufficiently  exposed  by  the  original 
injury,  a  crucial  or  triangular  incision  must  be  made  through 
the  scalp,  the  flaps  of  which  are  then  to  be  dissected  back.  The 
pericranium  is  next  scraped  off  sufficiently  to  prevent  it  from 
impeding  the  teeth  of  the  saw,  which  is  applied  at  first  with  its 
centre  pin  protruded  to  keep  it  steady,  and  afterwards,  when  a 
groove  has  been  formed,  this  obstacle  to  its  progress  is  removed. 
The  sawing  must  be  conducted  cautiously,  as  the  skull  is  not 
always  equally  thick,  and  is  often  throughout  very  thin,  with 
hardly  any  perceptible  diploe.  A  tooth-pick,  or  probe,  should 
be  introduced  from  time  to  time,  to  ascertain  whether  or  no  the 
bone  is  perforated  at  any  part  of  the  circle ;  and  when  the  whole 
seems  to  be  nearly  cut  through,  a  levator  or  forceps  may  be 
employed  to  raise  the  detached  piece.  If  circumstances  appear 
to  require  the  removal  of  more  bone,  the  same  means  are  to  be 
repeated, — or  the  process  may  be  accelerated,  if  the  portion  is 
extensive,  by  He/s  saw,  as  it  is  usually  called,  which  proves 
convenient  for  connecting  the  circular  apertures  together  so  as 
to  separate  at  once  a  large  portion  of  the  cranium.  After  the 
operation  the  wound  is  to  be  lightly  dressed,  and  the  general 
treatment  conducted  with  the  view  of  checking  any  tendency  to 
inflammatory  action.  Cases  admitting  of  this  operation  with 
any  prospect  of  success  are  extremely  rare,  as  the  suppuration 
generally  extends  over  a  large  surface  of  the  membranes,  or 
engages  the  substance  of  the  brain,  and  I  never  knew  an  instance 
of  its  successful  performance. 

Compression  of  the  brain,  when  a  consequence  of  external 
violence,  is  directly  caused  either  by  effusion  of  blood  or  by 
depression  of  the  skull.  In  both  cases  the  symptoms  are  the 
same,  and  denote  suspension  of  the  cerebral  functions,  more  or 
less  complete.  The  patient  lies  as  if  in  a  profound  sleep ;  his 
breathing  is  stertorous ;  his  pulse  slow  and  labouring ;  his  pupils 
immovable,  and  in  general  dilated.  He  groans  occasionally, 
winces  under  pressure  applied  to  the  injured  part  of  his  head, 
and  frequently  raises  his  hand  to  it.  This  state  may  continue, 
without  suffering  any  material  change,  for  a  period  of  indefinite 
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length,  from  hours  to  weeks,  or  even  months;  but  generally 
terminates  in  the  course  of  a  few  days  at  farthest,  either  in  a 
return  to  health,  or  in  inflammation.  Effusion  of  blood  may 
take  place  between  the  skull  and  dwra  mcUery  on  the  surface  of 
the  brain,  and  into  its  substance.  In  all  of  these  situations  it 
depends  on  rupture  of  the  vessels  from  concussion ;  and,  there- 
fore, the  sjrmptoms  of  that  kind  of  injury  are  at  first  generally 
associated  with  those  of  compression.  As  the  symptoms  of  con- 
cussion, however,  always  go  off  soon,  unless  the  brain  has  been 
lacerated,  it  may  be  concluded,  if  the  patient  remains  insensible 
beyond  an  hour  or  two,  that  there  is  either  an  effusion  of  blood, 
or  rupture  of  the  cerebral  substance.  The  latter  case  may  be, 
in  general,  distinguished  by  the  more  complete  insensibility, 
and  other  indica^ns  of  suspended  function  which  attend  Tt, 
and  by  the  early  appearance  of  inflammatory  symptoms.  It 
seems  that  the  effusion  does  not  always  occur  immediately  after 
the  injury  is  sustained,  but  sometimes  takes  place  gradually,  so 
that  there  may  be  either  no  insensibility  observable  for  a  short 
period  after  the  blow  is  inflicted,  or  an  interval  between  the  in- 
sensibility caused  by  concussion  and  that  resulting  from  com- 
pression. In  this  case  there  can  be  no  doubt  as  to  compression 
being  the  cause  of  the  symptoms.  The  quantity  of  blood  effused 
is  seldom  great,  but  may  amount  to  several  otmces.  Between 
the  skull  and  dura  mater  it  usually  takes  the  form  of  a  cake,  of 
limited  extent ;  on  the  surface  of  the  brain  it  constitutes  a  thin 
crust  or  lining,  widely  spread  over  it;  and  in  the  substance  of 
the  organ  it  is  generally  coagulated  at  the  centre  of  the  injured 
part,  and  diffused,  in  the  form  of  ecchymosed  spots,  into  the 
neighbourhood.  The  largest  accumulations  of  blood  are  met 
with  between  the  dura  mater  and  the  anterior  inferior  angle  of 
the  parietal  bone,  where  it  seems  to  be  efhised  from  the  menin- 
geal artery.  The  extravasation,  in  general,  takes  place  either 
immediately  under  the  part  subjected  to  violence,  or  on  the  side 
of  the  head  opposite  to  it 

Depression  of  the  cranium  happens  more  readily  in  young 
than  in  old  subjects ;  but  produces  less  inconvenience  in  the 


470  PRINCIPLES  OF  SURGERY. 

former  thaii  the  latter,  owing  to  the  yielding  condition  of  tlie 
bones  at  theh'  time  of  life,  which  allows  the  cavity,  when  dimi- 
nished at  one  part,  to  expand  in  another.  Where  a  perceptible 
depression  exists,  the  symptoms  may  be  fairly  referred  to  the 
compression  thus  caused ;  since,  when  the  case  is  broken,  it  is 
not  likely  that  the  contents  should  be  so  much  shaken  as  when 
it  remains  entire. 

It  was  formerly  thought  that  the  symptoms  of  compression 
peremptorily  required  the  immediate  performance  of  an  opera- 
tion for  raising  the  depressed  poi-tion  of  the  skull,  or  affording 
vent  to  effused  blood.  The  ample  experience  of  a  different 
practice,  followed  in  modern  surgery,  has  proved  that  in  most 
cases,  unless  the  substance  of  the  brain  has  suffered  serious  in- 
jury from  concussion,  the  condition  of  the  patient  labouring 
imder  compression  will  not  be  altered  for  the  worse,  and  in 
many  will  amend,  if  some  days  are  allowed  to  elapse  after  the 
injury  has  been  sustained,  before  proceeding  to  trepan  the  skull. 
The  salutary  change  depends,  no  doubt,  partly  upon  the  effects 
of  absorption, — ^partly  upon  the  brain  becoming  accommodated 
to  the  diminished  size  of  its  containing  case ;  and  it  will  be 
promoted  by  bleeding,  active  cathartics,  and  powerful  injections 
thrown  into  the  rectum.  If  the  symptoms  do  not  diminish,  or 
if  they  increase,  the  operation  must  be  performed;  and  the 
proper  time  for  determining  on  it  is  regulated  by  the  particular 
features  of  the  case.  Should  depression  of  the  skull  be  asso- 
ciated with  a  wound  of  the  scalp,  penetrating  to  the  bone,  a  very 
short  trial  of  the  means  calculated  to  supersede  the  necessity  of 
an  operation  will  be  sufficient,  as  the  fracture  is  already  a  com- 
pound one,  and  consequently  not  liable  to  be  aggravated  in  this 
important  respect  by  trepaning.  On  other  occasions,  two  or 
three  days  may  generally  be  allowed  to  pass  without  any  bad 
consequences.  In  operating  for  depression  of  the  cranium,  the 
saw  should  be  applied  on  the  sound  part,  so  as  to  remove  the 
overlapping  edge  that  prevents  the  broken  portion  from  being 
raised  into  its  place  by  a  levator,  or  taken  away  altogether.  If 
the  blood  effused  is  found  under  the  dura  viatcr^  which  then 
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appears  unusually  tense,  and  presents  a  bluish  appearance,  an 
opening  ought  not  to  be  made  through  the  membrane  since 
there  is  great  danger  in  cutting  into  the  cavity  of  the  arachnoid, 
and  little  advantage  is  to  be  expected  firom  doing  so,  as  the 
blood  in  such  a  case  is  spread  over  an  extensive  surface,  and  the 
brain  is  in  some  measure  relieved  from  pressure  by  the  aperture 
that  has  been  formed  in  the  bone. 

Fractures  of  the  cranium  would  be  of  very  little  consequence, 
were  it  not  on  account  of  their  connection  with  injury  of  the 
organs  which  it  contains.    In  reference  to  this,  they  may  be 
conveniently  divided  into  Fissures,  Depressions,  and  Punctures. 
A  Fissure,  as  the  name  implies,  is  merely  a  solution  of  con- 
tinuity in  the  bone,  without  any  material  displacement  of  the 
edges  of  the  fracture.     It  is  caused  by  difiused  force  acting 
directly,  or  transmitted  to  a  distant  part  of  the  cranium  by  the 
intermediate  portion  remaining  entire,  and  conducting  it  where 
the  strength  is  less  able  to  resist    The  base  of  the  cranium  is 
generally  the  part  broken  in  the  latter  way,  or  by  corUre-coup^  as 
it  is  called ;  and  the  fissure  usually  extends  through  the  cunei- 
form process  of  the  occipital  bone,  transversely  or  obliquely 
backwards.    Bleeding  &om  the  ear  often  accompanies,  though  it 
does  not  necessarily  proceed  from,  a  fissure  of  this  kind.    Fis- 
sures, as  might  be  expected  from  the  mode  of  their  production, 
are  in  general  followed  either  by  speedy  death,  or  by  violent  in- 
flammation of  the  cerebral  substance  and  membranes.    These 
bad  consequences  were  attributed  by  the  old  suigeons  to  the 
split  of  the  bone  allowing  noxious  transudations  from  without 
inwards,  and  their  practice  consisted  in  sawing  away  with  the 
trepan,  as  far  as  they  possibly  could,  all  traces  of  the  injured 
bona    In  the  more  sound  pathology  of  the  present  day,  fissures 
are  regarded  as  quite  innocent  so  far  as  regards  their  own  effects, 
— but  as  affording  ground  of  unfavourable  prognosis,  by  shewing 
that  the  skull  has  been  subjected  to  a  great  degree  of  concus- 
sion.   They  are,  however,  seldom  known  to  exist  until  after 
death,  since  no  one  now  thinks  of  searching  for  them,  a3  was  the 
custom  formerly. 
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Fractures  with  depression  result  from  the  operation  of  forces 
acting  on  a  somewhat  extensive  surface  which  gives  way  before 
them.  The  contents  of  the  cranium  are  consequently  not  muck 
shaken ;  and  as  the  depressed  portion  presents  its  smooth  side 
to  the  membranes,  there  is  comparatively  little  risk  of  inflam- 
mation being  excited  in  them.  It  has  been  already  explained, 
in  regard  to  compression,  that  it  is  not  considered  right  in 
modem  surgery  to  interfere  by  operation  with  such  fractures, 
imless  the  symptoms  denoting  compression  of  the  brain  should 
be  weU  marked,  and  persist  after  a  moderate  period,  during 
which  proper  measures  are  employed  for  promoting  the  accom- 
modation of  the  organ  to  the  alteration  that  has  taken  place  iu 
the  shape  and  size  of  its  containing  case. 

Punctured  fractures  are  inflicted  by  sharp-pointed  bodies, 
which  apply  their  force  with  concentrated  effect.  They  per- 
forate, or  beat  in,  a  small  portion  of  the  external  table  of  the 
skull,  which,  acting  on  the  more  brittle,  internal,  or  vitreous 
part,  generally  depresses  it  to  a  considerably  greater  extent,  in 
the  form  of  a  flattened  cone,  the  apex  of  which  corresponds  with 
the  centre  of  the  injury.  The  sharp  edges  and  points  of  bone 
thus  driven  inwards  are  apt  to  lacerate  the  membranes,  or  at  all 
events  irritate  them,  so  as  to  excite  inflammation.  Sometimes 
the  bad  effects  thus  produced  are  of  a  chronic  kind,  and  the 
patient,  months  or  years  after  the  injury  has  been  sustained, 
may  suffer  from  pain,  discharge,  or  epilepsy,  caused  by  the  irrita- 
tion of  a  scale  of  bone  pressing  on  the  dura  rruiter  or  brain.  In 
the  first  instance,  this  injury  is  attended  with  little  incon- 
venience, since  the  skull  being  broken,  there  is  little  concussion, 
and  no  internal  effusion  of  blood,  while  the  extent  of  bone 
depressed,  though  it  may  be  considerable  when  compared  with 
the  size  of  the  external  woimd,  is  not  so  great  as  to  occasion  any 
sensible  degree  of  compression.  But  no  fracture  is  really  so 
dangerous,  or  so  much  entitled  to  attention  on  its  own  account, 
and  it  ought  always  to  be  regarded  as  requiring  an  immediate 
operation.  In  performing  this,  it  is  rarely  necessary  to  convert 
a  simple  fracture  into  a  compoimd  one,  as  the  bone  is  in  almost 
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every  case  exposed  by  the  blow  that  caused  the  injuiy.  In 
general  the  apertxire  is  large  enough  to  allow  the  bioken  pieces 
to  be  picked  out ;  but  sometimes  it  is  necessary  for  this  purpose 
to  remove  a  circular  portion  by  means  of  the  trephina  In  this 
case  the  centre  pin  of  the  instrument  should  be  fixed  at  the 
margin  of  the  opening,  as  near  as  possible  to  the  middle  of  the 
injured  part  After  the  operation,  the  patient  must  be  protected 
from  all  sources  of  excitement^  and  freely  depleted,  if  thieaten- 
ings  of  inflammation  appear. 

Wounds  of  the  brain,  unless  very  deep  or  extensive,  are  not 
immediately  attended  with  any  remarkable  indications  of  the 
iiij^u7>  except  what  may  be  presented  to  view  by  the  part  itself 
The  patient  often  walks>  speaks,  and  conducts  himself  in  other 
respects^  as  if  not  materially  hurt.  Inflammation  almost  inevit- 
ably, however,  soon  comes  on,  and  proving  no  less  intense  than 
uncontrollable,  usually  terminates  fatally  in  the  course  of  a  day 
or  two.  The  treatment  ought  to  be  directed  with  the  view  of 
preventing  and  checking  these  bad  consequences,  but  will  seldom 
be  productive  of  much  benefit,  and  therefore  the  prognosis  in 
such  cases  is  very  mifavourabla 

Hernia  cerebri  is  a  protrusion  that  frequently  occurs,  when 
the  dura  mater  has  been  exposed  or  iiqured  in  consequence  of 
external  violence  The  membrane  becomes  prominent^  dis- 
coloured, soft,  and  at  length  perforated  by  a  small  aperture, 
which  enlarging,  allows  a  fungous  excrescence  to  expand  itself. 
This  growth  is  foimd  on  dissection  to  consist  of  a  bloody  mas8> 
in  which  some  traces  of  the  cerebral  substance  can  be  discerned, 
and  seems  to  resemble  in  constitution  the  fungus  of  the  testicle 
that  has  been  described  above.  It  probably  dei>ends  upon  the 
brain  having  been  injured  by  the  concussion  proceeding  from 
the  blow  which  caused  the  injury,  and  suffering  in  succession 
ecchymosis,  inflammation,  and  suppuration,  which,  extending  to 
the  dura  mater,  effects  its  perforation,  and  permits  the  soft  sub- 
stance of  the  brain  to  escape  from  the  pressure  that  it  sustains 
within  the  cranium,  mixed  with  coagulated  blood  effused  into  its 
interstices,  so  as  to  present  the  appearance  of  a  solid  tumour. 
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The  treatment  of  hernia  cerebri  which  proves  most  beneficial 
consists  in  the  free  excision  of  the  protruded  mass  on  a  level 
with  the  surface  of  the  dura  mater,  and  the  subsequent  appli- 
cation of  pressure  by  means  of  lint,  together  with  a  plate  of  lead 
suited  to  the  size  of  the  aperture  in  the  bona  With  the  assist- 
ance of  such  means  the  patient  sometimes  recovers,  but  more 
frequently  sinks  under  the  irritation  attending  the  disease. 

The  scalp  is  liable  to  various  injuries,  of  which  the  first  that 
may  be  mentioned  are  Bruises.     The  most  common  effect  of 
these  is  the  appearance  of  a  firm  round  flat  tumour,  owing  to 
effusion  into  the  cellular  substance,  which  takes  place  almost 
immediately  after  the  blow  is  inflicted,  and  then  gradually 
diminishes  without  any  remedial  measures,  so  as  to  leave,  in  the 
course  of  a  few  days,  no  trace  of  its  existenca    When  the  con- 
tusion is  more  severe,  blood  is  effused  under  the  integuments,  so 
as  to  constitute  a  fluctuating  swelling,  the  extent  of  which  is 
very  variable,  from  that  of  the  point  of  a  finger  to  a  half  or  more 
of  the  surface  of  the  cranium.     The  edges  of  the  scalp  surround- 
ing it  are  very  firm,  and  somewhat  thickened,  whence  there  is 
some  risk  of  erroneously  supposing,  from  a  careless  examination, 
that  the  skull  is  depressed.     The  blood  is  usually  absorbed  eitlier 
spontaneously,  or  under  the  influence  of  a  discutient  lotion, 
assisted  by  pressure,  but  occasionally  excites  suflBcient  irritation 
by  its  presence  to  cause  the  formation  of  an  abscess.     Should 
this  change  occur,  a  free  opening  must  be  made  for  the  escape 
of  the  matter ;  and,  if  the  quantity  of  fluid  effused  in  the  first 
instance  is  very  Isirge,  or  does  not  soon  shew  signs  of  being 
absorbed,  it  may  be  well,  in  order  to  hasten  the  cure  and  prevent 
suppuration,  to  evacuate  the  cavity  of  its  contents,  and  then 
carefully  press  its  sides  together.    In  some  rare  cases,  one  or 
more  of  the  larger  arterial  branches  are  ruptured,  and   the 
tumour  then  not  only  fluctuates,  but  pulsatea    External  pressure 
is  found  quite  ineffectual  in  checking  the  accumulation  when 
proceeding  from  this  source,  and  the  only  method  of  remedying 
it  consists  in  laying  open  the  cavity,  sponging  out  the  blood,  and 
securing  the  injured  vessels  by  ligature,  or  the  application  of 
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compresses  on  their  orifices.  Braises  of  the  scalp,  though 
perhaps  apparently  very  trivial,  are  sometimes  followed,  at  a 
distant  date  after  the  accident,  by  very  disagreeable  symptoms, 
denoting  chronic  inflammation  of  the  pericranium,  or  dura  mater. 
In  such  cases  there  are  usually  indications  of  constitutional 
derangement  previous  to  the  accident,  and  means  proper  for 
correcting  this  general  disorder  may  be  suflScient  to  remove  the 
local  complaint  But  if  the  patient,  after  being  subjected  to  an 
alterative  course  of  diet  and  medicines,  still  suffers  from  pain- 
ful sensations  of  the  scalp,  aggravated  by  pressure  on  the  injured 
part,  from  headache  and  sickness,  or  from  perversion  of  any 
function  connected  with  the  cerebral  organs,  a  crucial  incision 
ought  to  be  made  down  to  the  bone,  and  be  prevented  from 
healing  imtil  it  is  closed  by  the  contraction  of  the  granulating 
process. 

Wounds  of  the  scalp  are  to  be  treated  in  accordance  with  the 
general  principles  that  have  been  explained.  The  neighbouring 
hairs  should  be  always  shaven  clean  away,  and  those  more 
distant  cut  short  to  prevent  them  from  insinuating  themselves 
between  the  edges  of  the  sore,  collecting  blood  or  other  matters 
discharged  from  it,  or  impeding  the  application  of  dressings.  If 
the  scalp  is  detached  from  the  bone  in  the  form  of  a  flap,  it 
ought  not  to  be  cut  away,  as  was  done  previously  to  the  time  of 
Mr.  Pott,  who  shewed  the  advantage  of  allowing  nature  to 
determine  how  far  the  part  was  rendered  incapable  of  recovery. 
No  inconvenience  arises  from  replacing  the  flap  in  the  first 
instance  ;  and  if  even  a  portion  only  of  it  should  be  saved,  the 
cure  will  be  greatly  accelerated.  When  sand  or  other  impurities 
are  lodged  in  the  wound,  it  must  be  carefully  washed ;  and  if 
this  proves  insufSicient,  a  poultice  may  be  applied  until  the 
surface  is  freed  from  aU  foreign  matters.  All  wounds  of  the 
scalp,  but  especially  those  of  a  punctured  form,  are  apt  to 
occasion  extensive  inflammation  of  the  neighbouring  integu- 
ments. It  would  not  be  proper,  by  way  of  preventing  this,  to 
make  any  incisions  in  the  first  instance ;  but  if  the  bad  conse- 
quences in  question  should  ensue,  free  dilatation,  together  with 
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warm  fomentations  and  poultices,  ought  to  be  employed  without 
delay,  while  the  general  treatment  of  the  patient  is  conducted  so 
as  to  conduce  to  the  soothing  effect  desired- 
Diseases  of  tilt  Coverings  and  Contents  of  tJie  Cranium. 

Encysted  tumours  occur  very  frequently  under  the  integu- 
ments of  the  scalp.  They  generally  consist  of  a  very  thick  and 
firm  cyst,  which  contains  a  mixture  of  fluid  and  pultaceous 
matter.  They  vary  in  size  from  that  of  a  walnut  downwards, 
and  imless  subjected  to  pressure  or  ulcerated,  are  very  loosely 
connected,  so  that  when  a  knife  is  thrust  through  the  integu- 
ments and  cyst  in  its  long  direction,  the  latter  may  be  readily 
pulled  away  with  the  forceps,  or  turned  out  with  the  handle  of 
the  knife.  Tumours  of  this  sort  are  not  unfrequently  observed 
to  be  hereditary.  More  rarely,  cysts  of  a  thinner  texture,  and 
containing  lardy-looking  matter,  generally  intermixed  with  hairs, 
are  met  with  in  the  scalp,  chiefly  at  its  lower  and  back  part,  near 
the  neck.  These  adhere  more  firmly,  and  require  to  be  dissected 
out.     They  often  attain  a  very  considerable  size. 

The  only  disease  of  the  contents  of  the  cranium,  not  depend- 
ing on  external  injury,  that  has  ever  been  subjected  to  surgical 
treatment,  is  Hydrocephalus,  or  a  morbid  accumulation  of  fluid. 
The  fluid  is  generally  enclosed  in  the  ventricles,  but  sometimes 
lies  exterior  to  the  surface  of  the  brain,  which  is  then  usually 
more  or  less  malformed.  The  disease  is  either  acute  or  chronic  : 
in  the  former  case  occurring  suddenly  as  a  consequence  of  in- 
flammatory action;  and  in  the  latter  commencing  insidiously 
without  any  such  antecedent  symptoma  Acute  Hydrocephalus 
may  take  place  at  any  period  of  life,  but  is  most  common  in 
children.  The  quantity  of  fluid  seldom  exceeds  an  ounce  or 
two,  and  death  is  caused  probably  not  more  by  the  pressure  of 
the  water  than  by  the  destruction  of  the  cerebral  substance 
occasioned  by  the  inflammation  which  attends  the  effusion. 
The  chronic  form  of  the  disease  always  commences  in  childhood, 
and  is  not  unfrequently  congenital  The  accumulation  of  fluid 
slowly  increases,  and  the  bones  of  the  cranium  not  being  united. 
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are  separated  by  stretcliing  of  their  connecting  membranes,  so  as 
to  allow  the  quantity  at  length  to  weigh  several  pounds,  without 
much  interfering  with  the  functions  of  the  brain,  which  becomes 
expanded  into  a  bag-like  form,  and  loses  all  trace  of  convolu- 
tions except  on  its  inferior  surface.  The  patient  in  such  cases 
has  the  power  of  locomotion  diminished,  and  his  body  becomes 
excessively  attenuated  ;  but  existence  is  often  prolonged  for 
many  years,  and  may  at  length  terminate  in  a  way  not  connected 
with  the  disease  of  the  brain. 

The  great  object  in^treating  acute  hydrocephalus  is  to  subdue 
the  primary  inflammation,  since  the  case  is  nearly  hopeless  when 
effusion  takes  place.  It  is  evident  that  the  mere  removal  of  the 
effused  fluid  by  operation,  though  it  might  for  a  little  diminish 
the  symptoms  of  pressure  on  the  brain,  could  not  afford  any  per- 
manent advantage,  and  the  operation  for  this  purpose  would 
necessarily  be  attended  with  the  danger  that  attends  all  wounds 
of  the  cerebral  substanca  Few  attempts  have  accordingly  been 
made  to  cure  the  disease  by  puncture,  and  the  results  of  these 
confirm  the  unfavourable  opinion  of  the  practice  that  waa  pre- 
viously entertained  on  theoretical  grounds. 

In  Chronic  Hydrocephalus,  the  accumulation  of  fluid  consti- 
tutes the  whole  of  the  morbid  condition,  and  consequently  eva^ 
cuation  of  it  may  not  appear  an  unreasonable  mode  of  affording 
relief  The  operation  has,  accordingly,  been  frequently  performed, 
but  not  with  such  success  as  affords  any  encouragement  to  repeat 
it  This  will  not  appear  surprising,  if  it  is  recollected  that,  in  all 
other  dropsical  swellings,  paracentesis  hardly  ever  affords  more 
than  temporary  relief,  and  that,  in  the  particular  case  under  con- 
sideration, there  are  circumstances  peculiarly  opposed  to  a  more 
permanent  recovery.  The  unyielding  nature  of  the  parietes  of 
the  cranium,  even  though  at  some  parts  remaining  in  a  mem- 
branous state,  must  equally  prevent  the  complete  removal  of  the 
fluid,  and  the  employment  of  effectual  compression  afterwards  to 
oppose  its  reproduction.  No  great  risk  seems  to  be  incurred,  in 
the  first  instance,  since  the  wounds  made  by  introducing  the 
trocar  have  generally  healed  without  producing  any  bad  conse- 
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quences,  which  may  perhaps  be  accounted  for  by  the  thin  ex- 
panded state  of  the  cerebral  substance,  but  the  progress  of  the 
case  is  usually  accelerated  rather  than  checked 

Injuries  and  Diseases  of  the  Spinal  Canal  and  its  Contents. 

The  spinal  cord  is  liable  to  concussion  from  blows  and  falls, 
particularly  the  latter,  the  symptoms  of  which  are  similar  to 
those  of  concussion  of  the  brain,  inasmuch  as  they  denote  sus- 
pension of  the  functions  usually  exercised  by  this  part  of  the 
nervous  system.    As  these  consist  chiefly  in  conduction  of  the 
impressions    producing   sensation   and  voluntary  motion,  the 
patient  loses  more  or  less  completely  the  feeling  and  power  of 
moving  in  all  the  portion  of  the  body  which  is  supplied  with 
nerves  originating  from  the  spinal  cord,  below  the  part  where  it 
has  suffered  from  the  external  violence.     The  oigan  does  not 
recover  from  this  state  of  inaction  so  soon  as  the  brain, — a  day 
or  two  at  least  almost  always  elapsing  before  any  well-marked 
sign  of  improvement  is  perceptible.     It  is  probable  that  the 
cause  of  this  may  be  a  complication  with  effusion  of  serum,  or 
blood,  occurring  in  consequence  of  the  injury,  wliich,  subse- 
quently undergoing  absorption,  allows  the  usual  actions  to  be 
restored. 

In  cases  of  this  kind  the  treatment,  in  the  first  instance, 
should  consist  merely  of  rest,  and,  if  necessary,  introducing  the 
catheter  to  draw  off  the  urine.  The  patient,  though  insensible 
to  external  stimuli,  generally  complains  of  uneasy  feelings, 
sometimes  amounting  to  intense  pain,  in  the  paralyzed  part  of 
his  body  ;  and  if  the  state  of  his  pulse,  or  other  symptoms,  such 
as  flushing  of  the  face,  tenderness  of  the  back  to  pressure,  etc., 
should  indicate  the  commencement  of  inflammation,  general  and 
local  bleeding,  warm  fomentations,  and  purgative  injections, 
must  be  assiduously  employed  to  arrest  the  morbid  pi-ocess. 
After  the  acute  symptoms  have  been  subdued,  and  also  in  cases 
where  the  injury  has  not  been  primarily  followed  by  them,  the 
patient  sometimes  makes  very  slow  pix)gress  in  regaining  the 
powers  he  has  lost.     Counter-irritation  by  blistering,  tartrate  of 
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autimony  ointment^  or  the  actual  cautery,  then  often  proves  ex- 
tremely useful ;  while  wann  bathing,  with  Motion,  and  attempts 
at  exercise,  are  diligently  used  to  excite  the  languid  energies  of 
the  limbs. 

The  vertebrae  are  liable  to  dislocation  and  fracture,  but  never 
suffer  in  either  of  these  ways  without  the  operation  of  extreme 
violence,  except  in  the  cervical  region,  where  the  parts  con- 
cerned are  least  firmly  constructed,  and  sometimes  suffer  dis- 
placement from  a  degree  of  force  not  so  very  great  Dislocation 
seldom  occurs  unaccompanied  by  fracture ;  and  the  medullary 
cord  is  almost  always  much  injured  at  the  time,  independently 
of  the  pressure  apt  to  be  permanently  caused  on  it  by  the  dis- 
jointed or  broken  vertebrae.  The  sjrmptoms  resulting  from  such 
injuries  are  nearly  the  same  as  those  of  simple  concussion  or 
compression,  and  the  distinction  between  them  depends  on  the 
former  being  generally  more  severe,  as  well  as  obstinate,  but 
chiefly  in  the  alteration  of  shape  which  is  discovered  in  the 
spinal  column.  It  has  been  stated  that  dislocation  of  the  spine 
always  terminates  fatally,  either  in  the  first  instance,  or  in  the 
course  of  a  few  months,  owing  to  the  chronic  inflammation,  and 
alteration  of  structure  occasioned  by  the  injury  ;  but  this  is  not 
altogether  correct,  since  recoveries  in  such  circumstances  do  take 
place,  though  certainly  very  rarely.  The  prognosis,  therefore, 
must  be  unfavourable. 

The  treatment  does  not  admit  of  replacement  of  the  dislo- 
cated surfaces  through  the  agency  of  external  means,  and  the 
removal  of  portions  of  bone  by  operation  to  facilitate  reduction, 
though  it  has  been  attempted,  offers  no  reasonable  prospect  of 
benefiting  the  patient^  while  it  must  increase  the  danger  of  bad 
consequences  by  adding  to  the  irritation.  The  vertebral  canal 
is  so  much  wider  than  the  nervous  cord  which  it  contains,  that  a 
mere  alteration  of  its  direction,  even  though  pretty  acute,  could 
hardly  produce  any  very  important  effect  on  the  functions  of  the 
organ ;  and  if  the  displacement  were  so  great  as  to  make  the 
bones  press  injuriously  upon  it,  there  is  every  reason  to  suppose, 
that  taking  away  the  portions  of  vertebrae  concerned,  even  grant- 
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ing  it  could  be  done  without  mischief  would  be  of  no  use  in 
remedying  the  derangement  of  the  structure  of  the  cord  The 
patient,  therefore,  should  be  treated  as  if  he  had  merely  suffered 
concussion  or  compression.  Symptoms  of  inflammation  should 
be  checked — the  discharges  from  the  rectum  and  bladder  duly 
maintained — and  if  the  immediate  danger  is  surmounted,  the 
means  proper  for  subduing  chronic  disease  at  the  injured  part, 
should  it  be  required,  or  for  rousing  the  energies  of  the  limbs, 
in  case  they  remain  defective  in  their  power,  must  be  carefully 
employed. 

The  only  disease  of  the  spinal  marrow,  that  affords  subject  of 
surgical  practice,  is  that  sort  of  Spina  Bifida  in  which  the  ner- 
vous parts  are  perfectly  formed,  but  the  membranes  are  dis- 
tended with  fluid  so  as  to  protrude  through  the  aperture  of  the 
spine,  and  constitute  an  external  tumour.  The  integuments  at 
the  part,  which  is  usually  the  lumbar  or  sacral  region,  are  gene- 
rally thin,  livid,  and  adherent.  This  disease  is  often  associated 
with  other  congenital  malformations,  adverse  to  the  duration  of 
life,  but  when  existing  by  itself  is  not  necessarily  fataL  The 
thin  parietes  of  the  tumour  sometimes  ulcerate,  so  as  to  form  a 
minute  orifice,  which,  opening  from  time  to  time,  allows  the  fluid 
to  escape,  and  thus  at  length  completes  the  cure.  In  imitation 
of  this  natural  process,  small  punctures  have  been  made  with  a 
needle  (Sir  A.  Cooper),  pressure  being  afterwards  carefully  exer- 
cised, and  the  practice  has  occasionally  proved  successful  It  is 
evident  that  the  circumstances  are  here  much  more  favourable 
for  recovery  after  puncture  than  in  the  case  of  dropsy  within 
the  cranium,  since  the  membranous  nature  of  the  sa^.  which 
contains  the  water  permits  it  to  be  readily  compressed.  The 
operation  may  also  be  rendered  more  effectual  by  injecting  the 
tincture  of  iodine. 

Injuries  and  Diseases  of  the  Nerves. 

When  a  nerve  is  divided,  the  part  to  which  it  is  distributed 
is  immediately  deprived  of  sensation  and  voluntaiy  motion,  and 
also  suffers  a  diminution  in  the  energy  of  its  vital  action,  the 
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consequences  of  which  are  coldness,  emaciation,  and  proneness 
to  ulceration  and  sloughing.  If  the  tespective  extremities  are 
not  separated  to  any  great  distance,  they  generally  become  united 
by  a  new-formed  substance,  and  in  some  rare  cases,  nervous 
fibrils  have  been  traced  fix>m  one  extremity  to  the  other.  If  a 
nerve  is  only  partially  divided,  the  wound  is  generally  slow  in 
healing — ^uneasy  sensations  are  felt  by  the  patient,  who  refers 
them  to  the  part  where  the  injured  nerve  is  distributed — and  the 
edges  of  the  external  sore  are  red,  tumid,  and  extremely  sensitive 
to  external  impressions.  In  such  cases,  warm  fomentations^  and 
other  soothing  means,  afford  some  relief;  but  the  most  effectual 
measure  for  rendering  it  complete,  is  to  cut  the  wounded  nerve 
entirely  across.  When  a  foreign  body  is  lodged  in  the  substance 
of  a  nerve,  the  same  symptoms  that  have  just  been  mentioned 
are  produced  in  an  aggravated  d^ree.  Agonising  pain  and 
spasmodic  contraction  of  the  muscles  are  then  induced,  so  as  to 
make  the  patient  willingly  accept  the  severest  terms  for  obtain- 
ing a  release  from  lus  sufferings.  Excision  of  the  irritating  body 
ought  of  course  to  be  performed  if  practicable,  and,  if  this  cannot 
be  done,  amputation  must  be  resorted  to  as  the  only  remedy. 

Symptoms  vety  similar  to  those  resulting  from  injury  of  a 
nerve  sometimes  occur  without  any  local  circumstances  to  account 
for  them.  The  part  affected  is  generally  the  face.  The  pain  and 
spasmodic  action  of  the  muscles  are  not  constant^  but  occur  in 
paroxysms,  which  either  come  on  spontaneously,  or  are  induced 
by  movement  of  the  jaws,  the  operation  of  cold,  heat,  or  stimu* 
lating  food,  and  often  mero  mental  emotion.  This  Txo^DouUam^ 
eua^  as  it  is  called,  was  formerly  treated  by  simply  dividing  the 
nerve  affected ;  but  with  so  littie  permanent  benefit^  that  the 
operation  fell  into  great  discredit,  and  was  replaced  by  the  use 
of  constitutional  remedies,  such  as  a  succession  of  smart  pui^a- 
tives,  especially  croton  oil,  and  the  carbonate  of  iron,  administered 
in  large  doses.  But  it  has  lately  been  found  that  more  perma- 
nent though  not  lasting  relief  may  be  obtained  by  removing  a 
portion  of  the  nerve,  so  as  to  insure  its  complete  division  and 
effectually  prevent  its  reunion. 

2i 
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The  nerves  sometimes  become  the  seat  of  tumours,  which  are 
generally  of  a  firm  fibrous  structure  and  yellowish  colour,  but 
have  been  met  with  of  a  soft  pulpy  consistence.  They  seem  to 
be  formed  between  the  nervous  fasciculi,  which  can  be  traced 
over  one  or  more  sides  of  the  swelling.  They  are  generally 
smooth,  round,  or  oval ;  and  of  a  size  intermediate  between  that 
of  a  pigeon  and  hen  egg.  They  occur  most  frequently  in  the 
large  nervous  cords  of  the  superior  extremity,  between  the  elbow 
and  shoulder  and  at  the  wrist,  for  the  most  part  commence 
about  the  middle  period  of  life,  and  are  observed  more  rarely  in 
females  than  males.  They  are  usually  the  seat  of  more  or  less 
constant  uneasiness ;  and  when  squeezed  or  otherwise  irritated, 
occasion  pain,  with  spasmodic  twitching  of  the  part  to  which  the 
nerve  affected  is  distributed.  They  are  recognised  by  their 
symptoms,  by  their  situation,  and  by  their  greater  mobility  in 
the  transverse  than  longitudinal  direction  of  the  limb.  The 
proper  treatment  of  these  tumours,  as  all  external  remedies  are 
of  no  use,  is  to  cut  them  out.  The  immediate  effect  of  this  opera- 
tion is  insensibility  and  paralysis  of  the  part  concerned;  but 
through  time  the  patient  generally  recovers,  in  some  degree,  the 
powers  thus  lost ;  and,  at  all  events,  is  freed  from  the  annoyance 
of  the  disease,  which  is  often  so  great  as  to  render  his  life 
miserable. 

Tumours  of  a  similar  kind  are  not  unfrequently  met  with  at 
or  near  the  extremities  of  nerves  divided  by  amputation.  The 
enlargement  seldom  attains  a  considerable  size,  being  generally 
that  of  a  pea  or  marble.  It  is  extremely  sensitive  to  external 
pressure,  which  excites  intense  pain,  referred  to  the  limb  removed, 
with  spasmodic  contraction  of  the  muscles  of  the  stump,  while 
the  tumour,  even  though  not  mechanically  irritated,  is  hardly 
ever  free  from  uneasiness.  The  only  remedy  is  removal,  which 
may  be  effected  either  by  simply  excising  the  affected  part,  or 
performing  a  secondary  amputation,  which  is  the  more  eligible 
course,  when  the  stump  has  been  in  other  respects  imperfectly 
formed. 

The  Subcutaneous  Nervous  Tubercle,  as  it  is  called,  though 
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not  distinctly  connected  with  the  nerves,  so  far  as  can  be  traced 
by  dissection,  yet  agrees  so  much  in  its  symptoms  with  the 
tumours  just  described,  that  it  certainly  ought  to  be  considered 
along  with  them.  It  is  almost  always  about  the  size  of  a  pea, 
smooth,  round,  or  oval,  and  of  a  firm  yellowish  structure.  It  is 
seldom,  if  ever,  observed  to  increase,  being  as  large  when  first 
discovered,  as  it  is  found  to  be  at  any  time  afterwards.  It  is 
seated  immediately  under  the  skin,  which  it  slightly  elevates ; 
occurs  on  the  inferior  extremities  much  more  frequently  than  on 
the  superior  ;  and  is  more  rare  in  males  than  females,  who  are 
usually  affected  with  it  before  middle  age.  In  one  case,  the 
subject  of  which  was  a  middle-aged  lady,  I  found  a  tumour  of 
this  kind  lying  under  the  nail  of  the  little  finger.  It  is  the  seat 
of  uneasy  sensations,  which  suffer  occasional  paroxysms  of 
exacerbation,  sometimes  periodically,  but  chiefly  in  consequence 
of  excitement,  either  local  or  general  Emotions  of  the  mind 
often  produce  this  effect ;  and  it  is  frequently  observed,  that  the 
same  circumstances  which  induce  the  attacks,  when  repeated, 
cause  their  sudden  cessation.  The  only  remedy  for  the  disease 
is  excision,  which  no  less  easily  than  quickly  and  safely  relieves 
the  patient  from  it 
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CHAPTER    XXI. 
SKIN. 

Erythema,  Erysipelas,  and  Anthrax, 

The  skin  is  liable  to  inflammation  in  consequence  of  very 
numerous  and  various  irritations  direct  as  well  as  indirect. 
When  proceeding  from  the  fonner,  it  is  either  attended  with 
merely  local  inconvenience,  or,  if  sufficiently  severe  to  disturb 
the  system,  occasions  symptomatic  fever,  which  presents  the  usual 
characters  of  that  accompanying  inflammatory  affections.  The 
morbid  action  of  the  part  concerned  does  not  tend  to  diffuse  itself 
more  extensively,  and,  according  to  the  particular  circumstances 
of  the  case,  terminates  in  resolution,  mortification,  suppuration, 
effusion,  ulceration,  or  diseased  nutrition  Inflammation  of 
the  skin,  resulting  from  indirect  irritation  through  constitu- 
tional disturbance,  is  distinguished  by  some  important  differ- 
ences, of  which  the  most  deserving  of  attention  are  its  tendency 
to  spread,  and  the  peculiar  nature  of  the  disorder  in  other  parts 
of  the  system  that  is  connected  with  it.  The  terms  Erythema, 
Erysipelas,  and  Anthrax,  the  last  of  which  may  include  Car- 
buncle and  Boil,  are  used  to  denote  the  principal  modifications 
which  it  presents.  The  first  is  applied  to  a  veiy  superficial  red- 
ness, attended  with  hardly  any  perceptible  swelling,  evanescent 
on  pressure  being  applied,  having  an  extreme  tendency  to  spread 
over  the  body,  occasioning  a  hot  burning  sensation,  and  ter- 
minating in  resolution  or  death.  It  is  preceded  and  accom- 
panied by  great  constitutional  disturbance,  being  ushered  in 
with  prolonged  and  repeated  rigors,  sickness,  and  retching, 
which  is  sometimes  almost  incessant  for  several  days  together. 
The  pulse  is  extremely  quick,  but  not  strong;  the  tongue  is 
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coated  with  a  yellowifih-white  fur,  inclining  to  be  diy ;  the  skin 
is  very  hot,  often  raising  the  thermometer  to  104^;  the  patient 
complains  of  an  insufferable  burning  sensation  all  over  the  body ; 
his  countenance  has  a  yellow  hue  and  anxious  expression  ;  his 
mind  is  weak,  and  apt  to  wander.  The  mucous  membranes  of 
the  lungs  and  intestines  are  often  in  an  excited  state,  giving 
rise,  by  their  increased  secretion,  to  crepitation  in  breathing,  and 
diarrhoea.  The  disease  is  extremely  distressing  and  in  general 
very  obstinate,  recurring  again  and  again  after  the  principal 
attack  appears  to  have  been  subdued;  but  it  does  not  often 
prove  fatal  When  death  does  ensue,  it  happens  either  from 
derangement  of  some  internal  organ,  especially  the  brain  and 
lungs^  or  from  exhaustion  caused  by  the  continuance  of  the 
fever.  Eiythema  is  sometimes  associated  with  an  inflammatory 
state  of  the  subjacent  cellular  substance,  which  is  distended  so 
as  to  cause  a  pufly  sort  of  swelling,  and  generally  soon  after- 
wards becomes  the  seat  of  purulent  effusion,  or  not  un&equently 
of  sloughing. 

The  disease  generally  appears  in  persons  on  the  surface  of 
whose  bodies  there  is  a  solution  of  continuity.  This  may  be 
either  recent  or  of  old  standing,  but  the  latter  condition  seems 
on  the  whole  most  favourable  to  attacks  of  the  disease.  The 
patient  is  rendered  more  liable  to  be  attacked  by  having  a  bad 
constitution,  or  one  disordered  by  an  unhealthy  mode  of  life. 
The  grand  exciting  cause  seems  to  be  some  peculiarity  of  the 
atmosphere,  such  as  that  existing  in  crowded,  ill-ventilated 
hospitals,  or  even  in  open  situations  during  particular  seasons. 
In  such  circumstances,  the  wound,  if  recent,  is  often  nearly 
healed  before  the  erythema  appeara  The  erythema  commences 
in  the  neighbourhood  of  the  sore,  and  then  leaving  the  skin 
there  in  its  natural  state,  travels  over  the  trunk  or  limbs,  or 
nearly  every  part  of  the  body  in  succession.  There  is  hardly 
any  treatment  of  a  local  kind  that  can  be  used  with  advantage. 
Leeching  or  cupping  the  inflamed  part  affords  relief  for  the  time, 
but  seems  to  have  no  effect  in  arresting  the  progress  of  the 
disease.     Of  internal  remedies,  the  most  useful  in  the  first  in- 
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stance  are  emetics,  which  sometimes  appear  to  cut  short  the 
morbid  process.  The  mercurial  and  saline  purgatives^  with 
gentle  diaphoretics,  should  be  frequently  administered, — ^blisters 
applied  to  the  epigastrium  seem  very  serviceable, — and  opiates 
have  often  a  remarkably  good  oflfect  in  soothing  the  sensation  of 
heat  on  the  surface  of  the  body,  procuring  sleep,  and  otherwise 
diminishing  the  uneasy  sjonptoms  of  the  disease.  Gteneral 
bleeding  can  rarely  be  used  with  propriety,  and  stimulants  are 
hardly  more  admissible  except  in  the  advanced  staga 

By  Erysipelas  is  understood  an  inflammation  of  the  skin, 
more  deeply  seated  and  less  disposed  to  shift  its  place  than  ery- 
thema, and  which  tends  to  temiinate  in  effusion  of  serum  under 
the  cuticle,  elevating  it  into  vesicles.  The  skin  may  be  affected 
either  alone  or  together  with  the  subjacent  cellular  texture.  In 
the  former  case  the  swelling,  though  distinctly  perceptible,  is 
slight,  the  surface  is  red,  tense,  and  glistening,  and  vesicles  of 
variable  size  soon  make  their  appearance.  In  the  latter,  which 
is  styled  phlegmonous  erysipelas,  the  swelling  Is  more  consider- 
able, but  the  other  symptoms  are  the  same ;  and  the  most 
important  difference  is  established  by  the  result,  which  is  apt  to 
be  suppuration  or  sloughing.  The  constitutional  disturbance, 
that  precedes  the  appearance  of  erysipelas,  is  of  the  same  kind  as 
that  which  goes  before  erythema,  but  seldom  proves  so  severe. 
The  patient  complains  of  headache,  bad  taste  in  his  mouth,  and 
coldness  ;  and  when  the  skin  inflames,  his  general  uneasiness,  so 
far  from  increasing,  generally  diminishes  very  much,  or  entirely 
subsides. 

The  head  is  the  part  of  the  body  most  frequently  affected  by 
erysipelas,  and,  along  with  the  external  inflammation,  there  are 
usually  symptoms  denoting  an  excited  condition  of  the  internal 
organs.  The  causes  of  erysipelas  resemble  those  of  eiythema, 
but  differ  in  so  far  that  they  depend  more  upon  peculiarities  of 
the  individual  It  occurs  as  often  when  there  is  no  wound,  afl 
when  there  is  one ;  and  it  is  almost  confined  to  those  persons 
whose  general  health  is  previously  deranged,  particularly  ^ 
rcgard  to  their  biliary  secretions,  and  by  intemperance.    In  the 
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treatment  more  benefit  is  derived  from  local  remedies^  and  anti- 
phlogistic measures  of  a  general  kind  are  more  frequently 
required  than  those  of  a  stimulating  nature.  When  the  head  is 
concerned,  blood  should,  if  necessary,  be  abstracted  by  venesec- 
tion ;  and  it  is  only  when  the  patient's  system  is  extremely  weak 
that  an  opposite  method  ought  to  be  pursued.  A  dilute  solution 
of  the  tartrate  of  antimony,  with  the  supertartrate  of  potass,  or 
the  saline  puigatives,  if  given  so  as  to  maintain  a  d^:ree  of 
nausea,  with  copious  discharge  from  the  bowels,  exerts  a  power- 
ful influence  in  subduing  the  disease.  Of  local  means,  those  of 
a  repellent  kind,  such  as  cold  lotions,  are  considered  unsafe,  at 
least  if  they  are  used  before  the  constitutional  disorder  has  been 
removed.  Bleeding  from  the  inflamed  surface  sometimes  affords 
benefit,  and  may  be  obtained  by  leeching,  puncturing,  or  scarify- 
ing. It  has  been  objected  to  the  use  of  leeches,  that  it  may 
excite  irritation  by  the  bites,  but  this  inconvenience  has  not  been 
experienced  in  practice.  Punctures  to  the  number  of  from  ten 
to  fifty,  repeated  once  or  twice  a  day  (Sir  R  Dobson,  1828),  have 
been  preferred  by  some  as  free  from  this  objection,  besides  beiug 
more  economical  and  convenient.  Incisions  of  an  inch  or  two 
in  length,  and  made  fairly  down  to  the  cellular  texture  (Copland 
Hutchison,  1814),  are  of  great  use  in  the  phlegmonous  form  of 
the  disease  ;  both,  in  the  first  instance,  by  cutting  short  the  in- 
flammatory process,  and  also  in  the  more  advanced  stage  by 
facilitating  the  discharge  of  pus  or  sloughs.  Longer  incisions, 
equal  in  extent  to  the  inflamed  surface,  and  sometimes  exceed- 
ing one  or  two  feet>  have  been  recommended  (Lawrence,  1828), 
but  seem  to  have  no  advantage  to  compensate  for  their  severity, 
and  cannot  be  regarded  as  exempt  from  danger  in  systems  not 
particularly  strong.  There  are  few  cases  that  require  incisions 
of  any  kind  ;  and  great  mischief  has  resulted  from  their  too  in- 
discriminate employment  In  persons  who  are  very  weak,  and 
suffer  intense  pain,  the  best  application  is  a  warm  solution  of 
acetate  of  lead  with  opium.  When  there  is  much  swelling  of  the 
part  affected  ((Edematous  Erysipelas),  pressure  is  found  very 
beneficial,  both  before  suppuration,  and  while  sinuses  exist  after 
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the  matter  is  discharged.  Tf  sloughing  takes  place  (Grongienous 
Erysipelas),  poultices  are  proper,  until  the  dead  parts  are  thrown 
off,  after  which  a  nutritive  diet  is  all  that  the  patient  requires. 
The  last-mentioned  form  of  the  disease  sometimes  occurs  with 
very  acute  symptoms,  and  runs  its  course  in  despite  of  every 
sort  of  treatment,  so  as  to  terminate  fatally  within  a  few  days 
from  its  commencement  It  generally  originates  firom  some 
slight  local  injury,  such  as  a  prick  or  scratch,  but  occasionally 
commences  without  any  breach  of  the  surface  having  been  sus- 
tained. It  is  always  preceded  by,  and  accompanied  with,  extreme 
constitutional  disturbance,  of  which  the  most  remarkable  features 
are  excessive  rapidity  of  the  pulse,  great  frequency  of  respiration, 
want  of  sleep,  anxiety,  dusky  complexion,  and  dark  colour  of  the 
tongue,  lips,  etc.  Free  incisions,  hot  fomentations,  calomel  with 
opium,  administered  internally,  and  a  liberal  allowance  of  wine 
or  other  stimulants,  are  the  means  best  calculated  to  afford  relief 
in  this  most  alarming  state,  which  may  be  regarded  from  the 
first  as  all  but  incurable. 

By  Anthrax  or  Carbuncle,  and  Furunculus  or  Boil,  are  im- 
plied different  degrees  of  a  similar  affection  of  the  skin,  consist- 
ing in  an  inflammation  fixed  to  the  part  where  it  occurs,  but 
tending  to  spread  in  its  extent,  attended  with  intense  pain,  and 
terminating  in  suppuration,  with  more  or  less  sloughing.     The 
disease  is  met  with  of  all  sizes,  from  that  of  a  pea  to  that  oS  a 
plate.    It  occurs,  when  large,  generally  on  the  posterior  surface 
of  the  trunk  between  the  occiput  and  sacrum,  and,  if  small, 
chiefly  on  the  face  and  limbs.    In  other  parts  of  the  body  it 
usually  attains  an  intermediate  size.    There  is  usually  little 
swelling,  but  great  induration.     Small  apertures  take  place 
spontaneously  in  the  progress  of  the  disease,  but  as  these  de- 
pend on  detached  suppurations  in  the  substance  of  the  thickened 
cutis,  they  afford  no  relief.     The  irritation  consequently  con- 
tinues,— ^the  disease  enlarges  its  area, — and  if  of  large  size,  or 
seated  in  a  weakly  subject,  may  at  length  prove  fataL    In  gene- 
ral, the  disease  is  more  distressing  than  dangerous.    It  is  always 
preceded  by  derangement  of  the  system,  though  it  frequently 
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happens  that  no  marked  symptom  of  this  attracts  attention,  until 
the  local  appearances  present  themselves.  A  state  of  too  fall 
healthy  or  assimilation  of  food  disproportioned  to  the  patient's 
exercise,  and  also  an  irritable  state  induced  by  intemperance* 
and  derangement  of  the  biliary  secretion,  are  the  conditions 
most  £etvourable  for  producing  the  disease.  In  the  form  of  boil 
it  often  exists  in  various  parts  of  the  body  at  the  same  time,  or 
occurs  in  them  successively.  It  is  always  accompanied  with 
feverish  disturbance*  proportioned  to  the  extent  and  acuteness  of 
the  local  symptom& 

The  treatment  of  all  the  d^rees  of  this  affection  should 
be  conducted  on  the  same  principles.  The  first  of  these  is  to 
relieve  tension,  bleed  from  the  part,  and  afford  free  vent  to  the 
confined  matter,  by  making  a  free  crucial  incision  completely 
through  the  integuments  to  the  full  extent  of  the  disease ; — the 
next  is,  to  promote  the  cleaning  of  the  cavity,  by  applying  soft 
poultices ; — and  the  third  lb,  to  correct  the  predisposing  state 
of  the  system,  which  has  induced  the  morbid  action,  by  a  sooth- 
ing diet  When  the  boils  are  numerous  and  small,  the  local 
treatment  that  has  been  recommended  would  be  more  severe 
than  the  disease  warrants,  and  may  therefore  be  omitted,  while 
the  constitutional  means  are  diligently  employed.  In  the  op- 
posite extreme,  where  the  carbuncle  is  of  great  extent,  it  is  of 
the  utmost  consequence  to  proceed  in  the  most  efficient  manner 
for  subduing  the  local  diaease.  and  not  only  make  free  indsions 
in  the  first  instance,  but  repeat  them  from  time  to  time,  if  the 
inflammation  should  still  at  any  part  threaten  to  extend. 

Chronic  Cutaneous  Diseases. 

Under  the  title  of  Cutaneous  Diseases  may  be  comprehended 
a  great  number  of  affections^  apparently  veiy  dissimilar  from 
each  other,  but  which  are  found  to  differ  chiefly  in  appearance, 
and  in  general  to  agree  very  closely  in  r^ard  to  the  cause  of 
their  production,  as  well  as  the  mode  of  their  remedy.  They  all 
consist  in  the  existence  of  some  chronic  preternatural  condition 
of  the  skin,  and  have  been  arranged  into  divisions,  according  to 
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the  nature  of  it.  Of  these  the  most  important  are  the  PapiiUuv 
in  which  the  surface  is  elevated  into  little  pimples, — the  Pustu- 
lar, which  consist  in  small  collections  of  matter, — ^the  Vesicular, 
in  which  the  cuticle  is  elevated  by  small  quantities  of  fluid 
effused  under  it, — and  the  Squamous,  in  which  the  cuticle  is 
rendered  thick  and  scaly.  The  species  and  varieties  of  these 
different  kinds,  and  others  that  have  been  noticed,  are  so  nume- 
rous, that  the  most  concise  description  of  their  distinctive  cha- 
racters would  require  far  more  space  than  can  be  afforded  for 
the  purpose  in  this  work,  to  which,  it  may  be  observed,  they  do 
not  strictly  belong,  since,  though  external  in  their  situation,  they 
are  remedied  chiefly  by  internal  means. 

They  originate,  in  the  first  instance,  with  few  exceptions, 
from  constitutional  disturbance,  but  frequently  become  so  natu- 
ralised to  the  system,  as  to  continue  after  the  derangement  that 
gave  rise  to  them  has  ceased  to  exist  Disoixler  of  the  digestive 
organs  is  the  grand  source  of  their  production,  and  they  may  be 
regarded  as  bearing  the  same  relation  to  chronic  conditions  of 
tliis  kind,  that  erysipelas  or  erythema  does  to  those  of  an  acute 
form.  The  circumstances  that  occasion  this  disturbance  of  the 
abdominal  viscera  are  very  various,  and  many  of  them  were 
wont  to  be  regarded  as  the  immediate  causes  of  cutaneous 
disease  ;  but  it  will  be  found  that  they  are  not  truly  so,  having 
always  interposed,  between  their  operation  and  the  affection  of 
the  skin,  some  derangement  of  the  digestive  functions,  which 
ought  more  properly  to  be  considered  the  cause  of  the  disease. 
In  the  treatment  it  is  often  suificient  to  re^store  the  general 
health,  but  more  frequently  it  is  necessary  to  conjoin  local 
means  with  those  employed  for  this  purpose,  since,  as  has  been 
already  observed,  the  morbid  action  of  the  skin  is  apt  to  become 
habitual,  and  to  continue  after  the  derangement  in  other  parts 
of  the  system  that  gave  rise  to  it  has  ceased  to  operate.  For 
correcting  the  depraved  condition  of  body,  all  errors  of  diet 
must  be  carefully  ascertained  and  interdicted.  The  food  should 
be  easily  digestible,  but  small  in  quantity.  Bleeding  and  purg- 
ing may  be  used  if  there  seems  to  be  a  tendency  to  plethora. 
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Begular  exercise,  and  an  alterative  course  of  mercury,  with  the 
saline  cathartics,  or  some  mineral  water  of  this  kind,  are  then  to 
be  prescribed.  In  the  treatment  of  scaly  eruptions  great  benefit 
is  derived  from  the  use  of  corrosive  sublimate  and  Fowler's  solu- 
tion of  arsenic  ;  and  from  the  combinations  of  iodine  with  mer^ 
cury  and  arsenic.  Of  local  means,  the  one  most  generally  useful 
is  frequent  ablution  with  warm  water  and  soap.  Water  impr^- 
nated  with  sulphur,  such  as  that  existing  naturally  at  Harrowgate 
and  elsewhere,  or  prepared  artificially  by  dissolving  a  small  pro- 
portion of  sulphate  of  potass  with  sulphur,  usually  proves  more 
beneficial  If  there  are  any  hairs  at  the  part,  they  ought  to  be 
removed,  as  their  presence  is  not  only  a  constant  source  of  irri- 
tation, but  prevents  the  measures  for  cleansing  it  from  being 
employed  efficiently. 

Of  medicinal  applications,  the  best  are  lotions  containing  the 
acetate  of  lead  and  sulphur ;  the  citrine  ointment  diluted  with 
axunge  or  linimentum  aquce  calcisj  in  the  proportion  of  one  part 
to  four  or  six  ;  an  ointment  containing  sulphur  and  axunge  in 
the  proportion  of  one  to  eight ;  the  ointment  of  the  acetate  of 
lead ;  a  mixture  of  the  two  last  mentioned ;  a  solution  of  the 
sulphuret  of  potass,  or  hydro-sulphuret  of  ammonia ;  and  butter- 
milk. 

Warty  excrescences  of  the  skin  are  of  very  frequent  occur- 
rence, particularly  on  the  face  and  hands.  In  the  latter  situa- 
tion, they  are  simple  extensions  of  the  natural  texture,  and  prove 
incolivenient  merely  from  the  deformity  and  awkwardness  in 
using  the  fingers,  occasioned  by  their  presence ;  but  in  the 
former,  they  consist  of  formations  altogether  foreign  to  that  of 
the  skin,  and  besides  being  unseemly,  are  apt^  in  the  more 
advanced  period  of  life,  to  take  on  malignant  action,  either  in 
consequence  of  being  irritated,  or  spontaneously.  They  generally 
appear  on  the  hands  during  the  period  that  intervenes  between 
childhood  and  puberiy,  and  are  seldom  met  with  in  adults. 
They  may,  if  it  is  desired,  be  removed  at  once  by  the  knife, 
caustic,  or  ligature,  of  which  means  the  one  first-mentioned  is 
the  best ;  but  are  in  general  readily  dispersed  by  the  more  gentle 
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method  of  exciting  their  absorption,  by  applying  some  stimulat- 
ing ointment  or  lotion.  Strong  acetic  acid  answers  very  well 
for  this  purpose,  if  applied  every  second  or  third  day.  When 
they  are  seated  on  the  face,  caustic,  and  all  other  applications 
likely  to  excite  irritation,  should  be  carefully  withheld  from 
them  ;  and  if  itching,  pain,  or  increasing  size  at  any  time  indi- 
cates activity,  and  probable  perversion  of  their  nutritive  action, 
excision  ought  to  be  immediately  performed. 

Corns  consist  of  a  thickening  or  induration  of  the  cuticle, 
induced  by  pressure,  which  excites  the  secreting  action  of  the 
cutis.  The  toes,  particularly  on  their  lateral  aspect,  are  most 
liable  to  this  occurrence;  and  it  appears  that  there  is  great 
variety  in  the  predisposition  to  the  disease,  which  is  possessed 
by  different  individuals.  The  sjrmptoms  of  a  com  are  precisely 
what  a  foreign  body  of  similar  size  and  consistence  would  pro- 
duce, if  placed  in  the  same  situation.  They  may  be  palliated  by 
slicing  off  the  most  projecting  part  of  the  induration,  by  wearing 
wide  shoes,  or  avoiding  walking.  The  radical  cure  is  often 
attempted  by  detaching  the  com  from  its  matrix  by  means  of  a 
pointed  and  flat^  but  not  sharp-edged  instrament, — ^which  may 
be  done  very  completely  without  bleeding,  is  always  followed  by 
great  relief,  and  sometimes  proves  permanently  effectual  A 
better  method  is  to  soften  the  com  by  touching  it  with  acetic 
acid  again  and  again  until  the  whole  is  scraped  out,  and  then 
apply  the  nitrate  of  silver  to  the  exposed  surface  of  the  cutis,  to 
destroy  its  morbid  secreting  tendency. 

Coms  are  occasionally  not  hard,  but  soft,  the  cuticle  consti- 
tuting them  being  white  and  moist  These  soft  coms,  as  they 
are  generally,  though  not  very  correctly,  termed,  usually  prove 
more  troublesome  than  the  others.  They  cannot  be  detached 
entirely, — and  are  apt  to  inflame,  suppurate,  and  form  obstinate 
sores,  if  subjected  to  irritation.  Astringent  applications,  such  as 
that  formed  by  mixing  together  equal  parts  of  alum  and  the 
white  of  eggs,  often  afford  great  relief. 
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Diseases  of  the  Fingers  and  Toes. 

The  nail  of  the  great  toe  often  occasions  much  distress,  by 
becoming  imbedded  at  one  or  both  of  its  edges  in  the  soft  parts, 
instead  of  lying  over  and  protecting  them.  This  growing  in  of 
the  nail,  as  it  is  termed,  depends  originally  in  most  cases  on  the 
pressure  of  a  tight  shoe,  or  on  the  projecting  comers  of  the  nail 
having  been  broken  off  accidentally,  or  cut  away  intentionally, 
with  the  erroneous  view  of  preventing  them  from  entering  the 
flesh,  since  they  are  much  more  apt  to  do  so  when  thus  rounded 
off,  than  when  left  in  their  natural  shape.  After  the  edge  of  the 
nail  has  effected  an  ulcerated  breach,  it  prevents  any  step 
towards  reparation,  by  causing  irritation,  which  inflames  and 
thickens  the  soft  parts  concerned,  so  as  to  make  them  overlap 
more  and  more.  Various  methods  were  formerly  employed  in 
the  treatment  of  this  complaint,  which  seldom  did  more  than 
afford  temporary  palliation ;  of  these  may  be  mentioned,  cutting 
away  the  overhanging  edge  of  skin,  touching  the  ulcerated  sur- 
face with  caustic  to  destroy  its  morbid  sensibility,  interposing  a 
plate  of  some  sort  between  the  edge  of  the  nail  and  the  ulcer, 
and  scraping  away  the  morbid  part  of  the  nail  so  as  to  make  it 
very  thin,  in  order  to  diminish  the  force  with' which  it  pressed 
upon  the  raw  surface.  M.  Dupuytren  devised  an  easy  and 
effectual  mode  of  treatment,  which  has  superseded  all  the  others. 
This  is  to  remove  aU  that  part  of  the  nail  which  is  connected 
with  the  ulcer, — an  operation  that  may  be  effected  more  readily 
than  might  be  expected,  by  thrusting  one  blade  of  a  pair  of 
strong  scissors  close  under  the  nail,  and  dividing  it  quite  up  to 
the  root,  after  which  the  portion  that  is  to  be  removed  being 
firmly  seized  with  forceps,  is  twisted  out  with  great  ease. 
Should  the  nail  be  exciting  irritation  at  both  edges,  it  will  be 
best  to  take  away  the  whole  of  it,  for  which  purpose  the  pre- 
liminary division  ought  to  be  made  exactly  in  the  middle.  The 
wound  should  be  dressed  simply,  and  heals  in  a  few  days, 
in  so  £Etr  as  to  acquire  a  cuticular  covering.  The  nail  then 
gradually  extends  over  the  surface  it  formerly  occupied,  and. 
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unless  subjected  to  improper  pressure,  occasions  no  further  in- 
convenience. 

Small  Exostoses  occasionally  grow  from  the  distal  phalanx 
of  the  great  toe,  and  also,  but  very  seldom,  from  those  of  the 
other  toes.  They  generally  form  a  tumour  under  the  edge  or 
extremity  of  the  nail,  and  sooner  or  later  seriously  impede  the 
use  of  the  foot.  The  nail,  if  necessary,  having  been  removed, 
an  incision  should  be  made,  first  on  one  side,  and  then  on  the 
other,  so  as  to  embrace  the  root  of  the  growth,  and  divide  the 
soft  parts  covering  it,  after  which  it  may  be  readily  detached  by 
the  cutting-pliers. 

Onychia  is  an  obstinate  ulcer  seated  in  the  vascular  struc- 
ture that  lies  under  the  nail,  and  envelopes  its  root  It  is  of 
small  size  at  first,  but  gradually  spreads  so  as  to  engage  the 
whole  extent  usually  covered  by  the  naiL  The  surface  is  brown 
and  glossy,  the  discharge  excessively  fetid,  and  the  pain  intense. 
The  nail  is  formed  very  imperfectly,  and  either  remains  dry, 
black,  and  loosely  adherent,  or  presents  merely  a  small  vestige 
of  its  root,  which  is  thick,  white,  soft,  and  connected  by  a  bioad 
base  with  its  secreting  matrix.  The  surrounding  skin  is  tense 
and  inflamed,  and,  in  cases  of  long  standing,  the  texture  of  the 
subjacent  bone  is  sometimes  greatly  expanded. 

This  disease  occurs  most  frequently  in  children,  but  is  met 
with  at  all  periods  of  Ufe,  and  in  the  fingers  much  more  fre- 
quently than  in  the  toes.  It  is  occasionally  referred  to  local 
injury,  but  perhaps  always  in  some  measure  depends  on  deran^ 
ment  of  the  general  healtL  After  being  established,  however,  it 
exists  as  an  independent  disease,  and  can  hardly  be  remedied  by 
means  that  operate  on  the  system.  The  treatment  requires,  in 
the  first  instance,  that  the  nail  should  be  completely  removed, 
and  then  that  the  ulcer  should  be  touched  with  caustic  potass, 
poultices  being  afterwards  applied  until  the  slough  separates, 
while  means  are  at  the  same  time  employed  to  improve  the 
general  health. 

Paronychia,  or  Whitlow,  denotes  an  acute  inflammation  of 
the  finger,  generally  resulting  from  local  irritation  operating  on 
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an  irritable  constitution.    The  disease  is  sometimes  confined  to 
the  soft  parts,  sometimes  engages  the  tendons  or  their  sheaths, 
and  sometimes  affects  the  bones.    In  all  cases  the  best  practice 
is  to  make  a  free  incision  as  soon  as  possible  through  the  seat  of 
the  disease,  which  is  almost  invariably  on  the  palmar  aspect 
When  the  fibrous  tissues  slough,  the  dead  parts  ought  to  be 
carefully  withdrawn  so  soon  as  they  are  loose,  since  their  pre- 
sence acts  powerfully  in  keeping  up  irritation.    Leeches,  warm 
fomentations  and  poultices,  are  often  productive  of  great  harm 
in  the  treatment  of  paronychia,  by  directing  attention  from  the 
only  effectual  mode  of  affording  relief — namely,  incision.    After 
the  parts  are  freely  divided,  a  poultice  may  be  applied  for  a  few 
days,  but  not  longer,  as  its  relaxing  effect^  if  continued,  proves 
injurious.    When  the  tendons  or  bones  are  destroyed,  amputa-. 
tion  must  be  performed,  as  the  finger,  even  though  it  might  be 
healed,  could  not  be  of  any  service  to  the  patient    Exfoliation 
of  the  distal  phalanx,  which  frequently  occurs,  does  not  require 
the  same  proceeding,  as  the  finger,  though  somewhat  shortened 
by  it^  is  not  materially  impaired  either  in  appearance  or  utility. 
The  Palmar  Fascia,  on  the  ulnar  side  of  the  hand,  is  liable 
to  contraction,  attended  with  thickening,  which  produces  more 
or  less  complete  and  permanent  flexion  of  the  little  and  ring 
fingers.    This  affection  occurs  in  middle-aged  and  elderly  per- 
sons of  the  male  sex.    It  seems  to  be  induced  by  violent  exer- 
tion and  pressure  of  the  hand.  AU  kinds  of  external  applications 
have  been  found  quite  unavailing  in  its  treatment,  and  the  only 
effectual  mode  of  affording  relief  is  to  rupture  the  contracted 
fibres  by  forcible  extension  of  the  contracted  finger,  either 
simply  or  after  a  preliminary  subcutaneous  incision  through 
part  of  the  band,  when  it  is  very  strong. 
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CHAPTEE  XXII. 

THE  EYE  AND    ITS  APPENDAGES. 

Inflammation  of  the  Conjunctiva, 

The  conjunctival  covering  of  the  eye  and  eyelids  is  very  liable 
to  inflammation,  in  consequence  of  a  great  variety  of  irritations^ 
both  direct  and  indirect  Bright  light,  intense  heat^  cold  wind, 
acrid  fumes,  dust,  and  foreign  bodies  of  all  kinds  introduced 
under  the  eyelids,  produce  inflammatory  symptoms  more  or  less 
severe,  according  to  the  irritability  of  the  individual,  and  the 
degree  of  irritation.  The  suppression  of  accustomed  secretions, 
through  the  operation  of  cold  or  any  other  cause,  is  also  a  fruit- 
ful source  of  such  attacks.  The  proneness  to  this  inflammation 
is  remarkably  increased  by  habit. 

In  considering  the  symptoms  of  the  disease,  it  is  necessary 
to  divide  them  into  acute  and  chronic.  The  former  are — 1. 
Bedness  and  turgescence  of  the  conjunctiva,  the  surface  of  which 
is  eveiywhere  covered  with  arborescent  vessels ;  2.  Swelling  of 
the  eyelids  and  watering  of  the  eye  ;  3.  Intolerance  of  light ;  4. 
Pain  of  the  eyeball  and  forehead  ;  5.  Symptomatic  fever.  The 
characters  of  the  chronic  form  are  moderate  redness  without 
tumefaction,  weakness  of  the  eye  when  employed  for  vision,  and 
a  disagreeable  sensation,  as  if  from  the  presence  of  some  granular 
body  under  the  eyelids.  Between  these  eictremes  there  are 
innumerable  shades  of  diflTerence  in  the  severity  of  the  symp- 
toms, according  to  the  peculiarities  of  particular  cases.  When 
the  inflammation  is  very  intense,  the  turgescence  of  the  conjunc- 
tiva is  sometimes  so  great,  as  to  cause  an  obvious  swelling  of 
the  membrane,  which  is  named  Chemosia  It  depends  on  effu- 
sion into  the  loose  subjacent  cellular  texture,  partially  conceals 
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the  cornea,  and  may  even  evert  the  eyelids.  The  chronic 
condition  ahnost  always  remains  as  a  consequence  of  the  acute 
one,  and  when  it  exists  independentiy  of  this  origin,  generally 
proceeds  &om  some  chronic  source  of  irritation,  either  direct 
or  indirect,  as  inversion  of  the  eye*lashes,  or  derangement  of  the 
digestive  organs. 

The  treatment  requires,  in  the  first  place,  that  the  eye  should 
be  relieved  and  protected  from  all  sources  of  irritation.  Foreign 
bodies,  if  suspected,  must  be  searched  for  and  removed,  the  eye- 
lids, if  necessary,  being  everted,  so  as  to  bring  the  whole  extent 
of  their  mucous  surface  into  view.  Workmen  employed  in  forg- 
ing or  grinding  iron  are  exposed  to  the  entrance  of  small  sparks 
from  the  metal  into  the  eye,  where  they  generally  fix  themselves 
in  the  conjunctival  lining  of  the  cornea,  and,  unless  speedily 
wiped  off,  are  apt  to  become  imbedded  in  its  substance,  where, 
being  extremely  small,  they  may  remain  a  long  while,  producing 
rritation  without  being  discovered.  The  light  of  the  patient's 
room  should  be  obscured,  and  he  ought  to  abstain  from  all 
attempts  to  use  the  organ.  Free  evacuation  of  the  bowels  by 
mercurial  or  saline  purgatives,  leeches  applied  to  the  neighbour- 
hood of  the  eye,  and  warm  fomentations  frequently  repeated,  are 
the  means  d{  most  use.  If  fever  exists,  general  bleeding,  in 
sufficient  quantity  to  produce  a  decided  effect  on  the  system, 
should  be  employed.  The  blood  may  be  taken  either  from  the 
arm  or  temporal  artery,  but  seems  to  be  abstracted  most  bene- 
ficially in  the  former  moda  When  the  chemosis  is  so  great  as 
to  impede  the  closing  of  the  eyelids,  some  portions  of  the  distended 
membrane  may  be  cut  off  with  scissors,  which  relieves  the  dis- 
tension, and  tends  also  to  subdue  the  inflammatory  action. 
After  the  intensity  of  the  symptoms  has  been  subdued,  and  they 
assume  the  chronic  character,  or  if  they  appear  in  this  form 
from  the  commencement  of  the  attack,  decided  benefit  is  usually 
derived  from  introducing  into  the  eye,  once  a  day,  a  dilute  solu- 
tion of  the  nitrate  of  silver.  The  vinous  solution  and  tincture 
of  opium,  with  various  other  stimulating  and  astringent  applica- 
tions,  have  been  employed  at  this  stage  of  the  disease,  but  the 

2r 
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solutioD  just  mentioned  is  far  more  beneficial  than  any  of  these. 
Its  most  convenient  strength  seems  to  be  obtained  by  dissolving 
two  grains  in  an  ounce  of  rose-water,  but  many  use  it  in  a  much 
larger  proportion  than  this.  Scarification  of  the  inner  surfece  of 
the  eyelids  was  formerly  much  practised  in  the  chronic  state  of 
inflammation,  but  is  now  seldom  resorted  to,  as  the  relief  it 
aflTords  is  generally  of  short  duration.  It  is  executed  by  everting 
the  eyelid  to  be  operated  on,  scratching  it  longitudinally  in 
several  places  with  a  lancet,  and  wiping  away  the  blood  as  long 
as  it  flows  with  a  sponge  or  piece  of  lint  Leeches  produce  most 
effect  applied  to  the  comers  or  angles  of  the  eyes,  particularly  the 
inner  one.  In  obstinate  cases  of  chronic  inflammation,  when  no 
permanent  source  of  irritation  can  be  discovered  to  exists  advan- 
tage is  frequently  derived  from  effecting  counteivirritation  by 
blistering  the  back  of  the  neck,  or  introducing  a  seton  into  it 

Consequences  of  Infiammation  of  the  Conjunctiva, 

A  purulent  discharge  from  the  surface  of  the  inflamed  mem- 
brane occasionally  occurs,  and  constitutes  what  has  been  named 
Purulent  Ophthalmy.  The  inflammation,  though  probably  com- 
mencing in  the  conjunctiva,  and  chiefly  observable  in  it,  gene- 
rally affects  the  other  tissues  of  the  eye,  and  is  apt  to  prove  very 
destructive,  when  allowed  to  pursue  its  course,  by  causing  mor- 
bid adhesions,  opacities,  and  ulcerations  of  the  organ.  It  most 
frequently  occurs  in  infants  soon  after  birth,  and  in  young 
children.  Many  explanations  have  been  offered  to  account  for 
its  origin  in  the  former  of  these,  such  as  the  existence  of 
gonorrhoeal  or  leucorrhoeal  disease  in  the  mother  at  the  time  of 
birth ;  but  careful  observation  of  all  the  circumstances  concerned 
leaves  little  doubt  that  the  exciting  causes  are  merely  those 
which  conduce  to  common  inflammation,  operating  on  a  weakly 
or  bad  constitution.  It  is  of  great  consequence  to  watch  the 
eyes  of  children,  and  especially  those  of  very  tender  age,  lest 
inflammation  should  commence  and  proceed  without  being  dis- 
covered until  too  late.  The  eyelids  are  apt  to  be  glued  together 
in  the  first  instance,  and  though  they  afterwards  become  tumid. 
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with  distended  veins,  and  of  a  livid  hue^  attention  may  still  not 
be  directed  to  the  seat  of  the  disease  ;  and  when  at  length  the 
pentrup  matter  gushes  out^  the  organ  is  too  frequently  found 
irremediably  injured. 

If  the  patient  is  seen  during  the  inflammatoiy  stage  that 
precedes  the  purulent  discharge,  which  usually  does  not  extend 
beyond  a  day  or  two,  a  leech  ought  to  be  applied  at  one  or  both 
of  the  angles  of  the  eyes,  according  to  the  age  and  strength  of 
the  child.  Warm  fomentations,  and  a  frequent  separation  of  the 
edges  of  the  eyelids,  are  proper  at  the  same  time,  due  attention 
being  bestowed  on  the  secretions  of  the  digestive  organs.  So 
long  as  symptoms  of  acute  irritation  continue,  the  same  soothing 
system  should  be  pursued;  but  when  the  disease  b^ins  to 
assume  a  chronic  form,  the  solution  of  nitrate  of  silver  ought  to 
be  employed ;  and  in  the  stiU  more  advanced  stage,  if  it  prove 
obstinate,  a  succession  of  blisters  applied  to  the  back  of  the  neck 
greatly  contributes  to  arrest  the  morbid  action. 

A  very  violent  purulent  ophthahny  is  occasionally  met  with 
in  adults  who  are  affected  with  gonorrhoea.  There  are  two 
opinions  in  regard  to  its  production  :  one  being  that  it  depends 
on  a  metastasis  of  the  disease  from  the  urethra  to  the  eye ;  the 
other,  that  it  proceeds  from  the  irritation  of  matter  casually 
introduced  into  the  latter  part  The  former  of  these  explana- 
tions seems  very  improbable ;  but  whatever  be  the  causes  of  the 
inflammation,  there  can  be  no  doubt  that  it  is  extremely  violent 
and  destructive,  in  general  resisting  the  most  active  treatment, 
and  terminating  in  the  serious  imperfection  or  total  destruction 
of  the  eye  as  an  organ  of  vision.  Free  and  repeated  general 
bleeding,  leeching,  and  warm  fomentations,  should  be  used  as 
early  as  possible ;  together  with  powerful  cathartics  and  anti- 
monial  diaphoretics.  If  the  disease  assumes  a  chronic  form,  the 
treatment  that  has  been  already  explained  wiU  be  proper. 

Ulceration  of  the  cornea,  or  its  conjunctival  covering,  is  a 
very  common  consequence  of  inflammation.  The  ulcers  are 
sometimes  preceded  by  small  superficial  pustules,  but  more  fre- 
quently appear  without  any  such  antecedent.    They  are  usually 
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small,  round,  and  of  a  brownish  colour.  They  possess  a  veiy 
irritable  surface,  and  consequently  maintain  the  inflammatory 
symptoma  K  large  and  deep,  they  leave,  on  cicatrizing,  a  per- 
manent white  spot  named  Leucoma.  In  treating  them,  the 
measures  employed  must  be  varied  according  to  the  acuteness  of 
the  inflammatory  symptoms ;  but  when  these  are  of  a  chronic  kind, 
as  is  usually  the  case,  the  solution  of  nitrate  of  silver  always 
produces  the  best  effects,  and  has  now  completely  superseded  a 
practice,  formerly  much  in  use,  of  touching  the  ulcers  with  a 
pointed  stick  of  the  lunar  caustic.  When  the  ulcers  frequently 
recur,  they  will  be  found  to  depend  on  some  indirect  irritation, 
such  as  that  caused  by  an  unhealthy  state  of  the  digestive 
organs  ;  and  of  course  any  such  source  of  disturbance  ought  to 
be  removed  as  soon  as  possible. 

Opacity  of  the  cornea  varies  in  extent  and  depth.  It  always 
proceeds  from  organizable  efiusion  into  the  natural  texture  of 
the  part ;  but  this  may  be  induced  in  three  ways  : — 1.  Inflam- 
mation, leading  to  efiusion  in  the  superficial  conjunctival  cover- 
ing of  the  cornea ;  2.  Efiusion  of  lymph  into  the  substance  of 
the  cornea  with  or  without  purulent  matter ;  3.  Cicatrization  of 
an  ulcer.  The  first  of  these  is  named  Nebula,  the  second  Albugo, 
and  the  third  Leucoma.  Nebula  is  a  very  common  consequence 
of  conjunctival  inflammation,  especially  in  children.  It  odCBr 
sions  various  degrees  of  opacity,  according  to  which,  and  also  its 
situation  in  regard  to  the  pupil,  it  interferes  more  or  less  with 
vision.  The  remedy  consists  in  the  introduction  of  stimulating 
applications,  which  promote  absorption.  Of  these  the  solution 
of  nitrate  of  silver  is  the  most  efficient  Albugo  and  leucoma 
hardly  admit  of  removal  The  treatment  just  mentioned  some- 
times produces  diminution  of  the  opacity,  and  is  certainly  pre- 
ferable to  the  more  severe  measures  which  have  been  proposed, 
such  as  excision  or  puncturing,  since  they  not  only  do  no  good, 
but  generally  increase  the  eviL 

Pterygium  is  a  fleshy-looking  growth  of  firm  consistence, 
and  flat  triangular  form.  It  is  seated  in  the  conjunctival  covering 
of  the  sclerotic  or  cornea,  always  beginning  in  the  former,  and 
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in  its  progress  tending  to  encroach  over  the  latter.  ItgeneraUy 
grows  at  the  internal  angle,  the  apex  is  always  directed  towards 
the  pupil ;  and  the  transverse  diameter  of  the  eye  passes  through 
the  centre  of  its  base.  It  occasions  uneasiness,  by  obstructing 
the  movement  of  the  eyelids ;  and,  if  allowed  to  pursue  its  course 
on  the  cornea,  may  ultimately  impede  vision,  by  covering  the 
pupiL  The  local  means  which  are  proper  for  subduing  chronic 
inflammation,  sometimes  check  the  progress  of  pterygium ;  but 
the  radical  remedy  of  it  consists  in  removal  This  is  readily 
effected  by  seizing  the  growth  with  a  hook  or  forceps,  pulling  it 
outwards,  and  cutting  it  entirely  away  with  scissors  curved  to 
one  side.  K  it  be  so  large  as  to  lead  to  an  apprehension  of  incon* 
venience  from  the  contraction  caused  by  the  resulting  cicatrix, — 
a  portion  merely  of  the  disease,  about  a  line  in  breadth,  and 
running  transversely  across  it,  may  be  removed.  The  vessels  are 
thus  completely  interrupted,  and  the  remainder  of  the  excre- 
scence gradually  shrinks  away. 

A  granular  state  of  the  conjunctiva  lining  the  eyelids  is 
occasionally  a  consequence  of  chronic  inflammation,  particularly 
when  it  is  associated  with  purulent  discharge.  The  surface, 
instead  of  being  soft  and  smooth,,  becomes  covered  with  small 
elevated  points  or  tubercles ;  and  the  irritation  which  is  neces- 
sarily occasioned  by  the  roughness  thus  produced,  maintains  the 
inflammatoiy  symptoms,  so  that  a  reaction  is  instituted,  which 
renders  the  ordinary  treatment  ineffectual  Sometimes,  instead 
of  this  slight  elevation  and  irregularity  of  the  surface,  the  con- 
junctiva is  extended  into  large  fleshy-looking  excrescences,  which 
roll  out  upon  the  cheek  when  the  eyelids  are  separated,  and 
occasionally  cannot  be  reduced  without  considerable  difficulty. 
In  the  latter  case,  excision  is  the  preferable  practice ;  but,  in  the 
former  condition,  which  is  more  frequently  met  with,  though  the 
knife  and  scissors  have  been  employed,  there  can  be  no  doubt 
that  the  best  treatment  consists  in  touching  the  granular  surface 
from  time  to  time,  at  the  distance  of  a  day  or  two,  with  lunar 
caustic. 

Staphyloma  is  a  projection  of  the  comea>  of  a  round  or  conical 
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form,  and  protruding  more  or  less  beyond  the  eyelids.  It  depends 
on  expansion,  together  with  thickening  of  the  tissue  concerned, 
which  sometimes  partially  retains  its  translucency,  but  more 
frequently  loses  it  entirely.  The  surface  displays  arborescent 
vessels,  conveying  red  blood,  and,  in  cases  where  the  tumour  is 
large,  acquires  a  cuticular  covering.  The  eye  is  rendered  totally 
useless  as  an  organ  of  vision ;  and  the  patient  is  apt  to  suffer 
occasionally  from  attacks  of  inflammation,  which  are  induced  by 
the  exposed  state  of  the  organ  to  external  irritation.  The  disease 
generally  occurs  as  a  consequence  of  inflammation  of  the  puru- 
lent kind,  but  is  sometimes  brought  on  by  violenca  It  almost 
always  commences  during  infancy  or  childhood ;  and  after  attain- 
ing a  certain  extent  does  not  tend  to  increasa  The  treatment 
is  either  palliative  or  radical ;  the  former  consisting  in  the  use 
of  means  calculated  to  allay  the  symptoms  of  temporary  irrita- 
tion ;  the  latter  in  cutting  away  the  whole  of  the  projection  from 
within  a  line  of  the  sclerotic,  which  is  easily  done  by  pushing  a 
sharp-pointed  knife  through  it,  and  then  cutting  transversely  so 
as  to  complete  the  division,  first  of  one  half,  and  then  of  the 
other,  while  the  flap  is  held  so  as  to  steady  the  part  under  the 
knife.  After  this  operation,  the  humours  of  the  eyeball  are  more 
or  less  completely  discharged,  and  the  collapsed  coats  occasion 
no  further  trouble,  or  may  even  be  made  the  support  of  an  arti- 
ficial eye  to  conceal  the  defect.  The  best  application  during 
this  process  is  a  poultice,  and  if  the  inflammation  runs  too  high, 
it  must,  of  course,  be  controlled  by  appropriate  measurea 

Inflammation  of  the  Sclerotic, 

The  fibrous  tissue  of  the  eye  is  apt  to  inflame  in  persons  who 
are  subject  to  rheumatism,  or  who  have  had  their  constitutions 
impaired  by  the  prejudicial  influence  of  mercury,  administered 
for  the  cure  of  venereal  diseases.  The  attack  is  induced  by  the 
ordinary  exciting  causes  of  ophthalmy,  especially  exposure  to 
cold.  It  is  characterised  by  redness  of  the  eyeball,  attended 
with  less  swelling,  and  apparently  more  deeply  seated,  than  when 
the  conjunctiva  is  the  part  affected     The  distended  vessels  form 
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a  zone  lound  the  anterior  part  of  the  sclerotic  about  a  line  in 
breadth,  and  to  the  same  extent  distant  from  the  cornea.  Beyond 
this,  the  vessels  in  proceeding  backwards  observe  a  radiating 
direction,  and  do  not  branch  out  as  in  the  conjunctiva.  In 
chronic  cases,  the  eyeball,  along  with  more  or  less  of  the  redness 
that  has  been  described,  assumes  a  sickly  yellow  hue.  The  pain 
is  of  a  dull  aching  kind,  extending  into  the  forehead,  and  gene- 
rally suffering  occasional  exacerbations,  with  alternate  remissions. 
The  constitutional  disturbance  varies  with  the  acuteness  of  the 
local  symptoms.  This  inflammation  may  extend  to  other  tissues 
of  the  eye,  and  produce  destructive  effects  on  them ;  but  when 
confined  to  the  sclerotic  coat,  it  terminates  always  in  resolution, 
or  in  a  chronic  state  approaching  to  it.  When  acute,  it  requires 
bleeding,  leeching,  warm  fomentations,  and  purgatives ;  and  when 
chronic,  cupping,  followed  by  blistering  on  the  back  of  the  neck, 
with  smaU  doses  of  oxymuriate  of  mercury,  Dover's  powder,  and 
colchicum,  administered  internally. 

Iritis^  and  its  consequences. 

The  Iris  is  liable  to  inflammation  in  consequence  of  local 
irritation,  and  also  of  indirect  causes  operating  on  an  unsound 
constitution.  The  derangement  of  the  sjrstem  which  seems  most 
favourable  to  this  effect,  is  that  resulting  from  the  abuse  of 
mercury  in  the  treatment  of  venereal  diseases ;  but  bad  health 
from  original  constitutional  defect^  or  from  an  improper  mode  of 
life,  may  occasion  a  predisposition  sufficient  for  its  production, 
when  the  exciting  circumstances  are  brought  into  action.  It 
may  also  result  from  the  extension  of  inflammation  originating 
in  some  other  texture,  as  the  conjunctiva  or  sclerotic  coat 

The  symptoms  are  severe  deep-seated  pain  of  the  eye,  ex- 
tending into  the  forehead,  with  more  or  less  fever,  according  to 
the  intensity  of  the  local  affection ;  the  iris  changes  its  colour, 
usually  acquiring  a  dull  brick-red  hue  in  part  of  its  extent ;  the 
pupil  is  generally  small,  fixed,  and  irr^ular;  the  aqueous 
humour  appears  turbid ;  and  there  is  a  distinct  red  zone  formed 
by  the  enlarged  vessels  of  the  sclerotic,  at  the  distance  of  about 
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a  line  from  its  connection  with  the  cornea.  The  consequences 
of  this  inflammation  are  effusion  of  lymph  on  either  surface 
of  the  iris,  which,  becoming  organized,  may  cause  permanent 
obliteration  of  the  pupil  and  adhesion  of  the  iris  to  the  capsule 
of  the  lens,  or  to  the  cornea.  The  lymph  sometimes  exudes 
in  the  form  of  distinct  drops,  which,  when  descending  to  the 
lower  part  of  the  anterior  chamber,  constitute  what  is  called 
Hypopion. 

In  the  treatment  of  iritis,  the  ordinary  means  of  depletion, 
etc.,  are  found  to  be  insuflScient  for  arresting  the  morbid  process. 
The  pain  and  fever  may  be  thus  diminished,  but  they  are  not 
removed ;  and  the  effusion  of  lymph  proceeds  as  if  no  attempt 
had  been  made  to  control  the  disease.  The  grand  remedy  for  it 
is  mercury,  given  so  as  to  affect  the  system ;  and  if  this  be  done 
early,  while  the  usual  measures  for  subduing  inflammatory  action 
are  at  the  same  time  employed,  and  there  is  no  local  irritation 
present,  there  is  almost  a  certainty  of  affording  speedy  and 
effectual  relief.  It  is  well  ascertained  that  the  constitutional 
action  of  mercury  is  the  most  powerful  obstacle  to  the  effusion 
taking  place,  and  exerts  the  strongest  influence  in  promoting  tlie 
absorption  of  lymph  which  has  been  thrown  out.  In  the  first 
instance,  blood  should  be  abstracted  generally  and  locally,  ac- 
cording to  the  violence  of  the  symptoms ;  the  bowels  should  be 
freely  evacuated,  and  then  two  or  three  grains  of  calomel,  with  a 
quarter  of  a  grain  of  opium,  are  to  be  given  three  times  a  day, 
until  the  mouth  is  affected,  when  the  quantity  of  the  medicine 
may  be  diminished  so  as  merely  to  keep  up  a  moderate  degree 
of  ptyalism.  In  the  second  stage  of  the  disease^  much  benefit  is 
often  derived  from  rubbing  the  forehead  and  neighbourhood  of 
the  eye  with  a  mixture  of  equal  parts  of  mercurial  ointment, 
opium,  and  the  extract  of  belladonna.  The  disease  sometimes 
occurs  from  the  commencement  in  a  chronic  form,  in  which  case, 
leeching  and  counter-irritation,  by  blistering  on  the  back  of  the 
neck,  ought  to  be  conjoined  with  the  mercury. 

The  permanent  effects  of  iritis  improperly  treated  or  n^lected, 
which  consist  in  obliteration  of  the  pupil,  sometimes  admit  of 
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remedy  by  an  operation.  The  object  of  it  is  to  make  a  new 
aperture  in  the  iris  sufficient  for  allowing  the  light  required  in 
vision  to  enter ;  and  various  methods  have  been  contrived  for  its 
performance.  The  most  important  of  these  are — 1.  Making  a 
simple  incision  in  the  closed  iris  by  means  of  a  needle  with 
cutting  edges,  or  a  small  knife  introduced  through  the  sclerotic 
at  the  distance  of  somewhat  more  than  a  line  from  the  comea» 
and  carried  forwards  through  the  membrane  so  as  to  effect  its 
division  to  the  extent  required  (Gheselden,  Sir  W.  Adams) ;  2. 
Tearing  away  the  iris  from  its  ciliary  attachment  sufficiently  for 
establishing  an  adequate  openings  by  means  of  a  curved  needle 
introduced  through  the  sclerotic  or  cornea  (Scarpa) ;  3.  Dividing 
the  iris  from  its  centre  to  the  circumference  in  the  direction  of 
two  radii  meeting  together  at  an  angle  of  45^  so  as  to  form  a 
triangular  flap,  the  apex  of  which  corresponds  to  the  pupil,  and 
its  base  to  the  ciliary  attachment  of  the  iris, — a  process  that  may 
be  effected  more  easily  than  might  be  expected,  by  puncturing 
the  cornea,  and  introducing  the  blades  of  very  small  curved 
scissors, — one  of  which  is  sharp  to  penetrate  the  iris,  and  the 
other  blunt  to  prevent  injury  of  the  cornea  (Maunoir) ;  4.  Gut- 
ting out  a  piece  of  the  iris,  which  is  done  by  puncturing  the 
cornea  and  allowing  the  iris  to  protrude,  or,  if  necessary,  pulling 
it  out  with  forceps,  and  then  removing  the  portion  thus  pre- 
sented by  means  of  scissors  curved  on  the  side  (Gibson).  These 
methods  have  been  variously  modified  and  combined,  and  have 
led  to  the  contrivance  of  an  endless  variety  of  instruments,  the 
particular  description  of  which  will  be  found  in  the  works  devoted 
to  ophthalmic  surgery.  The  one  last  mentioned  is  easily  per- 
formed, is  not  attended  with  much  risk  of  the  new  aperture 
closing,  and  is  littie  injurious  to  the  other  structures  of  the 
eye.  The  opening  of  the  iris  must  be  made  opposite  a  clear 
part  of  the  cornea,  and  the  incision  of  the  latter  part  should 
not,  if  possible,  be  directiy  over  the  new  pupil,  lest  the 
opacity  of  its  cicatrix  should  throw  another  obstacle  in  the  way 
of  vision. 
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Protnisum  of  the  Iris, 

When  an  opening  is  formed  in  the  cornea,  either  by  mecha- 
nical violence  or  ulceration,  the  Iris  is  apt  to  protrude  through 
it  in  the  form  of  a  round  dark-coloured  tumour  of  variable  size, 
which  is  extremely  sensitive  to  external  impressions,  and  conse- 
quently causes  great  irritation.  If  the  protruded  part  be  cut 
away,  it  is  replaced  by  another  portion ;  it  should  therefore  be 
removed  by  caustic,  which  may  be  applied  every  other  day. 
The  nitrate  of  sUver  answers  best  for  this  purpose;  and,  by- 
taking  off  the  sensibility  of  the  protruded  surface,  relieves  the 
patient  from  pain  before  the  tumour  is  destroyed. 

Dropsy  of  the  Choroid  Coat. 

The  Choroid  membrane  is  liable  to  distension  from  the  ac- 
cumulation of  a  dark-coloured  fluid,  which  sometimes  contains 
scales  of  cholesterine.  The  sclerotic  and  conjunctiva  are  pro- 
truded, and  becoming  thin  in  consequence  of  the  pressure  from 
within,  allow  the  colour  of  the  fluid  to  appear  through  them. 
The  use  of  the  eye  is  sometimes  retained,  but  frequently  lost. 
If  the  swelling  is  small,  it  need  not  be  interfered  with — ^if  large, 
it  may  be  remedied  by  repeated  punctures. 

Inflammation  of  the  Retina^ 

In  some  cases  of  inflammation  of  the  eye,  the  Betina  seems 
to  be  principally,  if  not  solely,  affected.  The  patient  complains 
of  intense  deep-seated  pain,  accompanied  with  the  false  percep- 
tion of  sparks  or  flashes  of  fire,  while  the  power  of  vision  is 
greatly  impaired,  or  altogether  suspended.  In  some  cases  this 
defect  proves  permanent,  but  in  others  it  disappears,  together 
with  the  inflammatory  symptoms.  The  most  efficient  treatment 
consists  in  copious  depletion,  both  general  and  local,  with  active 
measures  for  promoting  the  intestinal  secretions. 
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Catardct, 

The  lens  and  its  capsule  are  liable,  together  or  separately,  to 
opacity,  which  more  or  less  impedes  vision,  and  constitutes  the 
disease  named  Cataract  The  substance  of  the  lens,  when  thus 
affected,  is  sometimes  firmer  than  usual,  at  other  times  softer,  or 
even  fluid,  according  to  which  varieties  cataract  is  divided  into 
hard,  soft,  and  milky.  Opacity  of  the  capsule  is  seated  in  the 
anterior  layer ;  when  it  exists  alone,  there  is  usually  no  lens,  in 
consequence  either  of  congenital  defect^  or  removal  by  operation* 
Lenticular  cataract^  when  solid,  is  generally  of  most  firm  con- 
sistence at  the  centre.  Its  colour  is  very  various,  from  dark- 
brown  to  white  when  examined  through  the  cornea,  but  does  not 
exhibit  so  much  difference  when  removed  from  the  eye,  being 
for  the  most  part  grayish-yellow  in  the  firm  kind,  and  bluish- 
white  in  the  soft  or  milky  cataract  The  last  mentioned 
appears  larger,  and  as  if  occupying  the  posterior  chamber  more 
fully  than  usuaL  Capsular  cataract  has  a  grayish  mottled 
appearance,  and  seems  as  if  flattened 

The  causes  of  cataract  are  involved  in  great  obscurity.  It  is 
sometimes  congenital,  and  then  consists  either  in  opacity  of  the 
anterior  part  of  the  capsule,  with  atrophy  of  the  lens,  or  in  a 
soft  curdy  state  of  the  latter.  It  frequently  occurs  at  an 
advanced  period  of  life,  after  the  age  of  fifty,  particularly  in 
persons  having  light-coloured  eyes,  where  it  is  generally  of  dense 
structure.  External  violence,  as  that  of  a  smart  blow  on  the 
eye,  or  the  penetration  of  a  sharp-pointed  instrument  into  the 
lens,  frequently  induces  almost  immediately  the  formation  of 
cataract,  which  in  such  cases  is  usually  of  a  white  colour  and 
soft  consistence.  It  appears  that  the  substance  of  a  lenticular 
cataract  suffers  no  change  in  its  firmness  during  the  continuance 
of  the  opacity,  and  that  it  is  either  hard  or  soft  firom  the  com- 
mencement of  the  disease. 

The  symptoms  of  cataract  are — 1.  A  brown,  yellow,  gray,  or 
white  colour  of  the  pupil,  instead  of  its  usual  blackness ;  2.  De- 
fective vision,  from  mere  dimness  to  complete  blindness,  except 
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that  the  power  remains  of  discerning  the  outlines  of  objects 
held  between  the  eye  and  the  light ;  3.  Mobility  of  the  Iris,  and 
the  absence  of  symptoms  denoting  affection  of  the  nervons 
system. 

As  the  opacity  usually  takes  place  slowly  and  gradually,  the 
indications  of  it  are  at  first  very  slight,  and  increase  almost  im- 
perceptibly until  it  is  completed.  During  the  progress  of  the 
disease  the  patient  sees  best  in  an  obscure  light,  as  the  pupil 
then  dilates  most,  and  exposes  the  lens  towards  its  circumference, 
where  the  opacity  is  less,  partly  from  its  thinness  at  this  part, 
and  also  from  the  morbid  change  beginning  at  the  centre. 
Belladonna  or  other  applications  that  dilate  the  pupil,  improve 
the  power  of  vision,  on  the  same  principle,  so  long  as  they  con- 
tinue in  operation. 

A  great  variety  of  means  have  been  tried  for  arresting  the 
progress  of  cataract,  and  inducing  removal  of  the  opacity  by 
absorption,  so  as  to  restore  the  lens  to  its  natural  state.  None 
of  these  have  had  the  desired  effect ;  and  it  is  now  admitted, 
that  the  only  mode  of  relieving  the  patient  is  to  remove  the 
opaque  body  from  the  situation  in  which  it  impedes  the  entrance 
of  light.  The  operations  performed  with  this  view  may  be 
divided  into  three  kinds: — 1.  Those  which  merely  alter  the 
position  of  the  lens,  so  as  to  prevent  it  from  obstructing  vision  ; 

2.  Those  which  extract  the  lens  altogether  from  the  eye ;  and, 

3.  Those  which  disintegrate  the  structure  of  the  lens,  and  expose 
it  to  a  process,  whether  of  solution  or  absorption  is  not  well 
ascertained,  but  which  gradually  diminishes  its  fragments,  and 
finally  removes  all  trace  of  them. 

The  first  of  these  methods,  or  Couching,  as  it  is  called,  may 
be  effected  either  by  depression  or  reclination.  In  the  former  of 
these  the  lens  is  made  to  descend  into  the  lower  part  of  the  eye- 
ball, still  preserving  its  original  situation  in  regard  to  the 
parietes  of  the  cavity.  In  the  latter  its  upper  edge  is  turned 
backwards,  so  that  the  anterior  surface  is  directed  upwards  and 
the  posterior  one  downwards.  Various  instruments,  named  couch- 
ing-necdles,  have  been  contrived  for  performing  depression ;  but 
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the  most  convenient  is  the  one  distinguished  as  Scarpa'&  It  is  an 
inch  and  a  quarter  long,  and  slightly  curved  towards  the  pointy 
which  is  sharp.  The  pupil  should  be  dilated,  by  the  extract  of 
beUadonna  rubbed  over  the  forehead,  or  dropped  in  watery  solution 
into  the  eye.  The  patient  should  be  seated,  or  reclining  in  a 
posture  perfectly  horizontal  The  upper  eyelid  must  be  elevated 
by  an  assistant,  who,  pressing  on  its  edge  with  the  points  of  his 
fore  and  middle  fingers^  or  a  levator  if  the  patient  is  a  child, 
raises  without  everting  it.  The  surgeon  depresses  the  lower  eye- 
lid with  his  fore  or  middle  finger,  according  to  the  eye  operated 
on,  and  places  the  other  at  the  internal  angle,  so  as  to  press  on 
the  white  part  of  the  ball,  which  powerfully  counteracts  the 
tendency  it  has  to  roll.  He  then  enters  the  point  of  the  needle, 
the  convex  side  of  which  is  turned  forwards  about  a  Une  and 
a  half  distant  from  the  cornea,  a  little  below  the  transverse 
diameter  of  the  eye,  pushing  it  suddenly  through  the  coats. 
Pressing  the  handle  towards  the  temple,  he  directs  the  instrument 
forwards  and  inwards,  between  the  dilated  iris  and  edge  of  the 
lens ;  moves  it  freely  in  the  anterior  chamber,  so  as  to  satisfy 
himself  that  it  has  penetrated  the  capsule ;  next  places  it  across, 
so  as  to  make  its  concavity  correspond  with  a  line  a  little  above  the 
transverse  diameter  of  the  lens,  into  the  substance  of  which  he 
fixes  its  point ;  and  then,  by  a  steady  decided  sweep  of  the 
hand,  depresses  the  opaque  body  into  the  lower  part  of  the  eye- 
ball, so  as  to  leave  the  pupil  clear  and  black.  He  now  disen* 
gages  the  needle  from  the  lens  by  a  slight  rotatory  motion,  and, 
waiting  a  second  or  two  to  see  that  all  is  rights  withdraws  it  If 
the  lens  rise  after  being  depressed,  before  the  needle  is  removed, 
it  must  be  again  carried  down,  and,  if  it  rise  subsequently,  the 
operation  must  be  repeated,  with  an  interval  sufficiently  long  to 
prevent  undue  irritation.  After  the  operation  a  piece  of  lint  wet 
with  cold  water  should  be  applied,  so  as  to  cover  the  eye — the 
patient  should  be  confined  for  three  or  four  days  to  a  dark  room 
and  to  the  antiphlogistic  regimen — and  the  signs  of  inflanmiation 
should  be  carefully  watched  for,  so  that  no  time  may  be  lost  in 
using  active  depletion,  and  the  other  means  that  may  be  required. 


510  PRINCIPLES  OF  SURGERY. 

The  bad  consequences  of  the  operation  are  acute  inflaixi- 
mation,  caused    by  the  derangement  of   structure  which     it 
occasions,  and  a  chronic  form  of  inflammatory  action^  which  is 
not  only  extremely  distressing  to  the  patient,  but  apt  to  termi- 
nate in  blindness,  by  rendering  the  retina  unable  to  perform  its 
functions,  or  leading  to  efFasion  of  lymph  in  the  interior  of  the 
eye.    The  two  last  of  these  effects  are  usually  ascribed  to  con- 
tinued irritation  proceeding  from  the  displaced  lens  pressing  on 
the  ciliary  processes  and  retina.    The  treatment  that  has  been 
explained,  in  reference  to  acute  and  chronic  inflammation,  must 
be  employed  according  to  the  circumstances  of  the  case. 

Eeclination  is  performed  in  all  respects  as  depression,  except 
that  the  needle,  after  being  applied  to  the  anterior  surface  of  the 
lens,  is  moved  directly  backwards  instead  of  downwards.  The 
advantage  contended  for  in  favour  of  this  modification  of  couch- 
ing, 18  the  smaller  risk  of  inducing  chronic  inflammation  by  the 
pressure  of  the  dislocated  lens,  which,  however,  is  more  apt  to 
rise  again  than  when  depressed. 

Extraction  of  the  cataract  is  an  operation  which  was  not 
practised  previous  to  the  last  century.  It  is  effected  by  making 
an  adequate  opening  in  the  cornea,  puncturing  the  capsule,  and 
thus  allowing  the  lens  to  escape.  The  advantages  of  this  pro- 
ceeding are — 1.  That  the  lens  does  not  remain  to  excite  irrita- 
tion; and,  2.  That  no  part  of  the  eye  is  necessarily  injured 
except  the  cornea,  which  is  not  an  irritable  textura  The  objec- 
tions to  it  are — 1.  The  risk  of  wounding  the  iris,  and  of  allow- 
ing the  vitreous  humour  to  escape  along  with  the  lens  ;  2.  The 
difiiculty  of  the  operation ;  and,  3.  The  danger  of  the  wound  of 
the  cornea  not  uniting  by  the  first  intention,  and  suppurating, 
in  which  case,  coUapee,  with  opacity  of  the  eye,  are  the  necessary 
consequences. 

The  instruments  required  for  the  operation  are  a  knife  for 
cutting  the  cornea,  and  a  small  hook  for  rupturing  the  capsule. 
Kichter's  and  Beer^s  knives  are  the  best  for  the  purpose.  They 
should  increase  from  the  point  backwards  in  thickness  as  well 
as  breadth,  so  as  to  prevent  the  aqueous  humour  from  escaping 
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until  the  incision  is  completed,  or  at  all  events  carried  so  far 
that  the  cornea  is  transfixed,  since  the  danger  of  injuring  the 
iris  is  not  so  great  after  this  has  been  done.  The  hook  should 
be  exceedingly  small  and  rectangular,  or  instead  of  it^  a  curved 
needle  may  be  employed.  The  pupil  ought  not  to  be  dilated, 
lest  the  vitreous  humour  escape.  The  patient  should  be  seated 
or  reclining,  with  his  other  eye  covered.  The  eyelids  are 
to  be  separated  by  a  speculum,  and  the  eyeball  fixed  by  catch- 
forceps.  The  point  of  the  knife  is  entered  about  the  distance 
of  a  line  from  the  margin  of  the  cornea,  a  little  above  its  trans- 
verse diameter  on  the  temporal  side,  and  pushed  steadily  through 
until  it  issues  at  the  opposite  corresponding  part  If  the  iris 
comes  in  the  way  of  the  blade,  gentle  pressure  is  made  upon  the 
cornea;  and  when  the  membrane  has  thus  been  induced  to 
withdraw  itself^  the  incision  of  the  cornea  is  completed  at  an 
equal  distance  throughout  from  the  margin.  The  eyelids  are 
then  allowed  to  close,  in  order  to  dilate  the  pupiL  The  hook  is 
cautiously  introduced  under  the  flap,  and  directed  into  the  cap- 
sule, which  should  be  freely  ruptured.  The  eyelids  are  again 
closed,  and  when  they  are  opened  a  few  seconds  afterwards,  the 
lens  may  probably  be  found  lying  in  the  wound,  or  exterior  to  it. 
If  it  does  not  soon  appear,  very  gentle  pressure  may  be  made  on 
the  ball,  with  the  intervention  of  the  upper  eyelid.  But  if  any 
doubts  are  entertained  as  to  the  capsule  being  ruptured,  or  the 
aperture  of  the  cornea  being  sufficiently  laige,  it  is  much  safer  to 
remedy  these  defects  of  the  operation  by  re-introducing  the  hook 
in  the  former  case,  and  a  knife  or  scissors  in  the  latter,  than  to 
endeavour  to  compensate  for  them  by  forcibly  compressing  the 
eyebalL  The  afteMreatment  consists  in  confining  the  patient 
for  several  days  to  a  dark  room,  enforcing  the  strictest  antiphlo- 
gistic regimen,  and  employing,  without  loss  of  time,  the  most  active 
means  of  subduing  inflammation,  if  signs  of  it  should  appear. 

The  operation  of  breaking  up  the  texture  of  the  lens  may  be 
performed  either  through  the  cornea  (Keratonyxis),  or  through 
the  sclerotic  (Scleroticonyxis).  In  the  former  way,  a  small 
straight  needle  is  the  best  instrument,  and  in  the  latter,  if  the 
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cataract  is  soft  or  fluid,  the  curved  one  used  for  couching^  but  i{ 
it  is  firm,  the  edge  should  be  straight  and  sharp.     The  papil 
ought  always  to  be  fully  dilated,  and  the  eye  as  well  as  the 
patient  prepared  for  the  operation  in  the  manner  already  ex- 
plained in  regard  to  couching.    The  needle  should   be   intro- 
duced at  the  distance  of  a  line  from  the  sclerotic  or  cornea, 
according  as  it  is  wished  to  operate  anteriorly  or  posteriorly.     It 
should  be  directed  to  the  centre  of  the  cataract^  and  made  to 
lacerate  its  texture  as  extensively  as  possible.     It  has  been 
found  that  the  fragments  disappear  sooner  in  the  anterior  than 
in  the  posterior  chambers,  and  therefore  they  ought  to  be  urged 
forwards  into  it   The  process  of  amendment  goes  on  a  long  while, 
extending  to  weeks  and  months  after  this  operation,  but  one  or 
more  repetitions  of  it  are  frequently  required  before  the  cure  is 
completed.    As  the  irritation  produced  is  generally  veiy  incon- 
siderable, this  is  of  little  consequence.     If  a  large  fragment  of 
the  lens,  or  the  whole  of  it,  escapes  into  the  anterior  chamber, 
though  solution  may  take  place,  there  is  great  risk  of  such 
severe  or  continued  irritation  as  may  require  its  extraction 
through  an  opening  cut  into  the  cornea 

In  relation  to  the  choice  of  these  different  methods  of  operat- 
ing, it  may  be  observed  that  the  introduction  of  chloroform  has 
greatly  facilitated  extracticHi,  and  divested  it  of  the  objections  to 
which  it  was  formerly  exposed,  while  its  advantages  in  cases  of 
hard  cataract  remain  of  unquestionable  superiority. 

Malignant  Diseases  of  the  Eyeball. 

Cancer  rarely  originates  in  the  eye,  though  it  occasionally 
extends  to  it  from  the  neighbouring  parts.  But  medullaiy  sar- 
coma occurs  in  it  more  frequently  than  in  any  other  part  of  the 
body,  except  the  bones,  mamma,  and  testicle.  Infants  are  chiefly 
subject  to  its  attack,  but  adults  occasionally  suffer  from  it.  The 
retina  is  generally  the  part  first  affected,  but  in  the  progress  of 
the  disease  all  the  textures  entering  into  the  formation  of  the 
eyeball  become  involved.  The  first  symptoms  are  blindness, 
and  a  greenish  or  dusky-red  colour  of  the  pupil.     Then  the  eye 
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protrudes,  sometimes  remaining  entire,  at  other  times  ulcerating, 
and  allowing  a  fungus  to  issue.  The  patient  becomes  weak  and 
emaciated,  loses  appetite,  and  acquires  the  greenish-yellow  com- 
plexion characteristic  of  malignant  action.  The  disease  varies 
in  the  time  required  for  its  course  from  months  to  years,  being 
usually  most  rapid  in  young,  and  slow  in  adult  persons,  but 
always  terminates  fatally. 

The  only  remedy  that  affords  any  chance  of  relief  is  excision 
of  the  eye  before  the  morbid  process  has  advaaced  so  far  as  to 
render  the  removal  of  the  whole  tumour  impracticable,  and  even 
then  the  prospect  of  a  permanent  cure  is  extremely  unfavourable, 
as  there  is  hardly  any  well-authenticated  case  of  its  being  accom- 
plished. In  performing  the  operation,  the  commissure  of  the 
eyelids  at  the  onter  angle  should  be  divided  in  order  to  gain 
more  room,  to  dissect  out  the  tumour  with  a  knife  or  scissors, 
guided  on  the  fore-finger  of  the  left  hand,  which  being  inter- 
posed between  the  morbid  surface  and  the  edge  of  the  instru- 
ment, insures  the  complete  excision  of  the  diseased  mass.  The 
orbit  should  be  filled,  but  not  stuffed,  with  lint;  and,  if  the 
blood  continues  to  flow,  cloths  wet  with  cold  water  may  be 
applied  over  the  &ce.  'When  suppuration  commences,  the  lint 
ought  to  be  withdrawn,  and  replaced  by  a  little  simple  dressing. 
The  cavity  granulates  and  contracts,  but  the  cure  is  tedious,  and 
too  frequently,  before  cicatrization  is  far  advanced,  the  morbid 
growth  reappears. 

The  eyeball  is  now  frequently  removed,  not  in  cases  of  ma- 
lignant disease,  but  merely  on  account  of  the  organ  being  unfit 
for  vision,  and  unseemly  in  appearance — ^the  perfection  to  which 
artificial  substitutes  has  been  brought  rendering  their  employ- 
ment greatly  preferable  to  such  a  condition.  For  this  purpose, 
by  means  of  scissors  and  forceps,  the  conjunctiva  should  be 
separated  round  the  cornea,  so  as  to  expose  the  tendinous  attach- 
ments, which  are  divided  close  to  the  sclerotic,  and  the  optic 
nerve  being  lastly  cut  through,  the  eyeball  is  removed  without 
any  further  disturbance  of  the  orbit  The  conjunctiva  thus  pre- 
served covers  the  sort  of  cup  that  remains,  and  the  healing  pro- 

2L 
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cess  proceeds  so  quickly,  that  in  the  course  of  a  week  or  two»  or 
even  by  the  end  of  a  few  days,  the  substitute  may  be  introdaced, 
and  worn  with  perfect  comfort 

Ttimours  of  the  Orbit. 

Medullary  or  cartilaginous  growths  from  the  bones,  polypous 
excrescences  from  the  nose,  and  tumours  of  independent  origin, 
are  occasionally  met  with  encroaching  on  the  cavity  of  the  orbit, 
and  causing  a  correspondent  protrusion  of  the  eya  Vision  is 
generally  impaired  or  destroyed  by  the  stretching  of  the  optic 
nerve  thus  occasioned,  but  is  regained  when  the  eye  returns  to 
its  place,  unless  the  organ  has  participated  in  the  morbid  action. 
Before  resolving  on  the  removal  of  an  orbital  tumour,  it  is  neces- 
sary that  its  nature  and  connections  should  be  carefully  investi- 
gated, in  order  that  an  attempt  at  excision  may  not  be  made 
unless  the  morbid  part  can  be  completely  extirpated.  Fatty, 
fibrous,  and  encysted  tumours,  must  be  completely  dissected  out 
Polypous  excrescences  ought  to  be  treated  according  to  the  prin- 
ciples that  will  be  explained  in  relation  to  the  nose;  and 
growths  from  the  bone  should  not  be  interfered  with  unless 
they  proceed  from  the  malar  or  superior  maxillary  portion  of 
the  orbit,  so  that  the  root  is  within  reach. 

Eyelids. 

The  eyelids  are  subject  to  a  chronic  inflammation  named 
Ophthalmia  Tarsi,  which  chiefly  afiects  their  external  edge  at 
the  roots  of  the  cilia.  The  tarsal  margin  is  swelled,  red,  and  the 
seat  of  disagreeable  itching.  The  eye-lashes  are  small,  or  alto- 
gether absent.  The  eye  is  weak  and  watery.  Children,  espe* 
cially  those  of  scrofulous  constitution^  are  most  liable  to  this 
complaint^  which  generally  proves  extremely  obstinate,  in  re- 
curring again  and  again  during  the  period  of  childhood  up  to 
puberty,  though  relieved  for  a  time  by  the  remedies  that  are 
employed  to  remove  it  Strmulating  ointments,  such  as  those 
containing  the  red  oxide  of  mercury,  or  the  nitrate  of  meicuiy, 
are  the  best  local  applications,  and  should  be  rubbed  along  the 
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margin  of  the  inflamed  eyelids  at  bedtime.  Great  attention 
onght  to  be  bestowed  on  the  maintenance,  or  restoration,  of  the 
various  secretions,  particularly  those  of  the  skin  and  intestinal 
canal ;  and  countei^irritation,  by  blistering  the  back  of  the  neck, 
or  introducing  a  seton  into  it,  is  often  very  serviceable. 

The  upper  eyelid,  and  also,  though  much  more  rarely,  the 
lower  one,  is  liable  to  inversion  of  the  margin,  which  is  named 
Entropium.  This  occurrence  is  usually  in  the  first  instance 
caused  by  the  swelling  attendant  upon  opMhalmia  tardy  and 
afterwards  tends  to  its  own  increase,  as  well  as  obstinacy,  by 
the  irritation  which  proceeds  from  the  Motion  of  the  eyelashes 
upon  the  eyeball,  and  also  from  the  tarsal  cartilage  acquiring  a 
correspondent  curvature,  which  opposes  the  return  of  the  eyelid 
into  its  proper  position.  Tumours  of  the  eyelid,  and  sometimes 
mere  relaxation  of  it,  lead  to  the  disease.  It  occasions  constant 
uneasiness,  and  in  consequence  of  this,  chronic  inflammation  of 
the  conjunctiva,  nebula,  arborescent  red  vessels,  and  ultimately 
complete  opacity  of  the  cornea,  are  sooner  or  later  produced. 

The  treatment  is  conducted  with  the  view  either  of  palliating 
or  radically  removing  the  disease.  The  former  of  these  objects 
may  be  attained  by  pulling  out  the  cilia  from  time  to  time,  or 
applying  straps  of  plaster,  so  as  to  maintain  the  eyelid  in  its 
proper  place.  As  such  means  are  very  troublesome  and  ineffec- 
tive, much  attention  has  been  bestowed  on  the  radical  cure,  and 
various  modes  of  procedure  devised  for  its  completion.  The 
principle  on  which  these  are  founded  is,  to  counteract  the  teii- 
dency  to  turn  inwards,  by  removing  a  portion  of  the  integuments 
of  the  eyelid,  so  as  to  tighten  or  tuck  up  its  external  edge.  This 
may  be  done  either  by  cutting,  or  applying  escharotics ;  but  the 
former  method  is  unquestionably  preferable,  since  the  latter, 
though  recommended  by  some  respectable  authorities,  is  infinitely 
more  painful,  tedious,  uncertain,  and  inefficient  The  redundant 
skin  is  cut  away  with  scissors  much  more  conveniently  than 
with  a  knife,  the  requisite  portion  being  embraced  between 
the  blades  of  a  pair  of  dressing  forceps,  and  removed  at  one 
stroke.    It  should  in  general  extend  from  within  a  line  of  the 
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edge  of  the  eyelid,  or  roots  of  the  cilia,  to  the  same  distance  from 
the  lowest  hairs  of  the  eye-brow,  and  reach  the  whole  length  of 
the  eyelid,  so  that  the  form  of  the  raw  surface  may  appear  nearly 
round  when  the  eye  is  closed.  Scissors  of  the  usual  form  are 
quite  sufficient  for  the  purpose,  but  they  prove  more  convenient 
when  curved  on  the  side.  The  cut  edges  must  be  brought  into 
accurate  contact  by  stitches  of  the  interrupted  suture,  introduced 
at  the  distance  of  a  quarter  of  an  inch  from  each  other.  The 
wound  heals  by  the  first  intention,  and  leaves  hardly  any  vestige 
of  its  existence.  In  very  aggravated  cases  it  has  been  found 
necessary  to  divide  the  eyelids  at  their  external  commissure,  in 
order  to  obtain  sufficient  relaxation  for  effecting  the  requisite 
eversion. 

By  Trichiasis  is  understood  a  morbid  state,  which  pro- 
duces nearly  the  same  symptoms  as  entropium,  but  depends 
upon  somewhat  different  circumstances.  It  seems  to  consist  in 
an  improper  direction  of  the  eyelashes,  which,  instead  of  defend- 
ing the  eye,  turn  inwards  upon  it,  so  as  to  cause  constant  irrita- 
tion. Attempts  have  been  made  to  remedy  this,  by  pulling  out 
the  cilia,  cauterizing  their  roots,  and  cutting  away  their  secreting 
bulbs,  or  even  the  whole  edge  of  the  eyelid ;  but  all  these  means 
are  very  ineffectual,  and,  at  the  best,  afford  only  a  temporary 
relief.  The  only  method  of  curing  the  disease  is  to  treat  it  like 
entropium  ;  and,  by  effecting  a  very  decided  eversion  of  the 
ciliary  margin,  prevent  the  eyelashes,  though  still  possessing 
their  improper  direction,  from  touching  the  surface  of  the  ball 

Ectropium  in  an  opposite  condition,  chiefly  affecting  the 
lower  eyelid.  In  this  case  the  edge  is  turned  outwards,  exposing 
the  lining  membrane  to  external  irritation,  presenting  an  un- 
seemly appearance,  and  allowing  the  tears  to  run  over  the  cheeks. 
The  causes  of  this  eversion  are  thickening  or  excrescence  of  the 
iimer  surface,  relaxation  of  the  orbicular  muscle,  and  the  con- 
traction occasioned  by  the  healing  of  sores  in  the  integuments. 
The  treatment  must  of  course  be  varied  according  to  these 
different  circumstances.  If  the  disease  depends  merely  upon  a 
thickened  state  of  mucous  lining  of  the  eyelid,  touching  it  occsr 
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sionally  with  nitrate  of  ailver,  or  concentrated  sulphuric  acid,  or 
shaving  away  a  portion  at  once  with  curved  scissors,  are  the 
means  usually  employed  If  the  eyelid  is  pretematurally 
relaxed,  a  Ynshaped  piece  may  be  cut  out  of  it^  and  the  edges 
then  united  together  by  one  or  two  pins;  and  if  the  edge  is 
drawn  outwards  by  a  cicatrix  of  the  integuments^  the  contraction 
should,  if  possible,  be  cut  out^  so  that  the  lips  of  the  wound  may 
be  united  together  directly. 

Encanthis  is  a  tumour  which  sometimes  presents  itself  at  the 
inner  angle  of  the  eyeUds.  It  has  a  fleshy  consistence,  and 
tubercular  surface.  The  colour  is  generally  pale  red,  but  some- 
times very  dark,  and  almost  black.  It  grows  from  the  canmcula 
IcLchrymalis,  and  by  its  pressure  not  only  causes  a  disagreeable 
deformity,  but  impedes  vision,  and  also  the  motion  of  the  eye- 
lids. The  remedy  consists  in  excision,  which  may  be  performed 
either  with  a  knife  or  scissors,  care  being  taken  to  stretch  the 
attachments  of  the  tumour,  by  pulling  it  out  with  a  hook  or 
forceps,  so  as  to  prevent  any  chance  of  cutting  the  lachrymal 
ducts,  which  lead  from  the  puncta  to  the  sac. 

Encysted  tumours  are  often  met  with  in  the  eyelids,  particu- 
larly the  upper  one.  They  are  sometimes  seated  immediately 
under  the  skin,  and  may  be  removed  by  dividing  it  to  the 
requisite  extent,  and  then  dissecting  out  the  cyst.  Much  more 
frequently  they  lie  deeper,  and  adhere  to  the  mucous  lining  of 
the  eyelid,  which  is  discovered  by  their  immobility,  and  the 
appearance  presented  by  the  inner  surface  of  the  eyelid  when  it 
is  brought  into  view  by  being  everted.  The  part  with  which  the 
tumour  is  connected  has  a  yellowish  colour,  streaked  with  red, 
from  the  arborescence  of  vessels  over  it,  and  seems  flatter  than 
the  neighbouring  surface.  In  this  case  the  extirpation  could  not 
be  accomplished  by  cutting  externally  without  making  a  breach 
through  the  eyelid,  and  the  proper  method  is,  to  remove  an  ellip- 
tical portion  of  the  sac  from  within  and  squeeze  out  its  contents. 
The  best  way  of  doing  this  is  to  evert  the  eyelid,  transfix  the  sac 
with  a  hook,  and  then  cut  out  a  portion  of  it  with  a  sharp-pointed 
knife. 
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Cancerous  iilceration  sometimes  affects  the  eyelids ;  and,  as 
excision  of  course  affords  the  only  effectual  mode  of  remedy,  it  is 
important  to  determine  how  far  these  coverings  of  the  eye  may 
be  removed  without  incurring  the  necessity  of  removing  the  eye 
itsel£  It  appears  that  the  whole  of  the  lower  lid  may  be  taken 
away  without  almost  any  inconvenience,  and  that  a  large  part  of 
the  upper  one  may  also  be  extirpated  without  depriving  the  eye 
of  its  necessary  protection  from  external  irritation.  Bat  if  the 
whole  or  a  considerable  part  of  the  upper  eyelid  required 
removal,  it  would  be  necessary  to  take  away  the  eye  along  with 
ity  as  the  patient  could  not  otherwise  avoid  suffering  extreme 
distress  from  the  exposure  of  the  organ  until  it  acquired  a  cuti- 
cular  covering,  which,  while  it  afforded  protection  against  irrita- 
tion, would  effectually  destroy  the  power  of  vision.  It  will 
seldom  be  necessary,  however,  to  cut  out  a  sound  eye  on  this 
account,  as  when  the  cancer  is  so  extensive  as  to  require  removal 
of  the  whole  or  greater  part  of  the  upper  lid,  it  almost  always 
extends  to  the  conjimctival  covering  of  the  balL 

Obstruction,  Abscess,  and  Fistvia  of  the  Lachrymal  Passage^ 

The  duct  which  discharges  the  tears  into  the  nose  is  apt  to 
become  obstructed  at  its  inferior  orifice,  so  as  to  impede  or  alto- 
gether prevent  the  fluid  from  descending.  This  usually  occurs 
in  persons  who  have  been  previously  suffering  from  chronic 
inflammation  of  the  conjunctiva  or  opJUhalmia  tarsi^  and  it  has 
consequently  been  ascribed  to  the  accumulation  of  thick  mucous 
matters  resulting  from  the  morbid  secretion  thus  produced.  It 
seems  more  reasonable  to  suppose,  that,  by  an  extension  of 
diseased  action,  the  lining  membrane  of  the  nasal  duct  swells  so 
as  to  contract  or  close  the  canaL  The  distinctive  symptom  of 
obstruction  is  distension  of  the  lachrymal  sac,  forming  a  flattened 
round  tumour  at  the  inner  angle  of  the  eye,  lying  under  the 
tarsal  ligament,  and  hence  often  appearing  as  if  bilobated.  It  is 
immovable,  and  when  subjected  to  pressure  usually  diminishes 
or  disappears,  the  contents  being  forced  either  downwards  through 
the  duct)  which  remains  pervious  though  contracted,  or  upwards 
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thiongh  the  puneta  lachrymalia.  When  the  secretion  of  the  tears 
is  excited  by  mental  emotion,  or  external  irritation,  such  as  that 
caused  by  a  cold  wind  blowing  on  the  eye^  they  run  over  the 
cheeks  more  copiously  than  in  ordinary  circumstances,  and  the 
patient  frequently  complains  of  a  disagreeable  feeling  of  dryness 
in  the  nostril 

The  treatment  of  Epiphora,  as  this  morbid  condition  of  the 
lachrymal  passage  has  been  named,  is  conducted  on  different  prin- 
ciples, according  to  the  view  that  is  entertained  of  its  origin  and 
cause.  There  can  be  no  doubt  that  a  diseased  state  of  the  eye- 
lids, whether  regarded  as  leading  directly  or  indirectly  to  the 
obstruction,  ought  to  be  remedied,  if  possible,  without  delay.  It 
is  then  proper  to  introduce  small  gold  or  silver  probes  through 
the  puncta  in  order  to  clear  the  passage.  The  canal  should 
be  slit  open  (Bowman)  to  allow  the  entrance  of  a  larger  instrument 
than  could  be  admitted  by  the  orifice.  By  gently  urging  and 
alternately  pushing  or  withdrawing  a  little,  it  is  at  length  intro- 
duced into  the  nose.  By  repeating  this  operation,  and  using 
probes  of  larger  size  in  succession,  relief  may  be  afforded.  Th^ 
introductidn  of  probes  from  the  nose  into  the  duct,  though  very 
easy  in  the  dead  body,  is  hardly  practicable  in  the  living,  espe- 
cially when  the  entrance  to  the  passage  is  obstructed.  Injec- 
tions thrown  in  through  the  puncta,  by  means  of  Anel's  syringe, 
are  of  so  little  avail  that  they  need  not  be  particularly  con- 
sidered. 

If  the  disease  prove  so  obstinate  and  troublesome  as  to  make 
the  patient  willing  to  suffer  the  pain  and  inconvenience  attend- 
ing the  following  operation,  it  ought  to  be  performed.  The 
object  is  to  remove  the  obstruction,  and  prevent  its  reproduction. 
With  this  view  an  incision  is  made  into  the  lachrymal  sac,  by 
pushing  a  sharp-pointed  knife  into  it^  immediately  below  the 
ligament  that  extends  from  the  inner  commissure  of  the  eyelids 
to  the  nasal  process  of  the  maxillary  bone.  After  the  point  has 
been  fiedrly  introduced  into  the  sac,  by  pushing  it  backwards  and 
inwards^  the  handle  must  be  raised  so  as  to  alter  the  direibtion  of 
the  blade,  and  push  it  downwards  into  the  duct    A  thick  probe 


520  PRINCIPLES  OF  SURGERY. 

should  then  be  passed  through  the  opening,  down  the  duct  into 
the  nose.  The  obstruction  having  thus  been  removed,  a  piece  of 
bougie,  or  a  small  metallic  instrument  named  a  style,  is  intro- 
duced. The  style  may  be  made  of  silver,  lead,  or  any  other 
metal  not  readily  oxidised  ;  it  is  suited  to  the  form  of  the  pas^ 
sage,  and  has  a  broad  head  to  prevent  it  from  descending  too 
far.  It  should  be  taken  out  daily,  washed,  and  replaced.  So 
long  as  it  is  worn,  the  patient  is  relieved  from  the  inconvenience 
he  formerly  suflfered,  but  when  it  is  withdrawn,  the  passage  is 
apt  to  close  again.  Trials  may  be  made  from  time  to  time,  at 
the  interval  of  six  or  eight  weeks,  to  ascertain  whether  or  no  the 
foreign  body  can  be  dispensed  with. 

When  the  obstruction  is  permitted  to  continue,  it  sooner  or 
later  occasions  suppuration  of  the  sac,  and  the  abscess  thus 
formed  being  opened  naturally  or  artificially,  allows  the  tears  to 
issue  on  the  cheek,  in  which  case  there  is  produced  what  may  be 
more  strictly  named  a  Fistula  Lachri/malis.  The  neighbouring 
integuments  become  thick  and  red  ;  the  eye  is  weakened  ;  and 
the  patient  suffers  so  much  from  the  deformity  and  inconveni- 
ence resulting  from  the  disease,  that  he  readily  submits  to  the 
operation  required  for  his  relief.  This  does  not  differ  from  the 
one  that  has  been  described  for  epiphora.  It  was  formerly  the 
custom  to  apply  the  actual  cautery,  thix)ugh  a  canula  intra* 
duced  into  the  entrance  of  the  duct,  in  order  to  destroy  the 
diseased  parts  which  were  thought  to  oppose  recovery  ;  but  this 
practice  is  now  obsolete. 
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CHAPTEE    XXIIL 

MOUTH. 

Salivary  Qlands, 

The  ducts  of  both  the  parotid  and  submaxillaiy  glands  are  liable 
to  become  the  seat  of  calcareous  concretions,  vhich  are  named 
SaHvary  Calculi  Their  composition  is  phosphate  of  lime,  agglu- 
tinated by  a  small  quantity  of  animal  matter.  They  have  usually 
a  yeUowish-white  colour,  oval  figure,  and  finely-tuberculated  sur- 
faca  They  vary  in  size  from  that  of  a  millet-seed  to  that  of  an 
almond  with  the  shelL  In  the  parotid  duct  they  are  very  rarely 
met  with,  but  in  that  of  the  submaxillary  not  unfrequently. 
They  occasion  pain,  sweUing,  and  hardness,  and  sometimes  give 
rise  to  the  formation  of  an  abscess.  In  the  parotid  duct,  the 
symptoms  thus  produced  are  apt  to  be  confounded  with  those  of 
rheumatism,  toothache,  gum-boil,  or  suppuration  of  the  maxillary 
antrum  ;  while  under  the  tongue  they  may  be  occasionally  mis- 
taken for  those  of  encysted  tumours.  In  all  cases  of  doubt,  it  is 
right  to  search  the  duct  with  a  probe,  and  to  feel  for  the  calculus, 
by  pressing  on  the  place  where  itis  suspected  to  be.  So  soon  as 
a  free  incision  is  made,  the  concretion  escapes,  together  with  the 
fluid  accumulated  about  it  The  usual  situation  of  these  con- 
cretions is  immediately  within  the  orifice  of  the  ducts  ;  but  they 
have  also  been  found  imbedded  in  the  substance  of  the  sub- 
maxillary gland,  where  they  excited  an  increased  and  unhealthy 
secretion,  with  general  swelling  and  hardness  of  the  gland.  In 
such  cases  the  calculus,  if  distinctly  recognised,  may  be  extracted 
by  cutting  down  upon  it,  from  the  mouth,  which  I  have  had 
occasion  to  do. 

When  the  Parotid  duct  is  included  in  a  wound  of  the  cheek, 
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unless  tbe  edges  of  the  integuments  be  veiy  closely  approxi- 
matedy  a  salivary  fistula  is  apt  to  remain  at  the  part  In  case 
it  should  take  place,  the  patient  will  labour  under  the  double 
annoyance  of  dryness  of  the  mouth  during  mastication,  and  a  dis- 
charge of  fluid  on  such  occasions  from  the  preternatural  orifice. 
The  use  of  soft  or  fluid  food,  and  pressure  applied  to  the  gland, 
afford  some  palliation  of  these  complaints  ;  but  the  radical  cure 
of  them  requires  the  re-establishment  of  a  passage  into  the 
mouth,  and  obliteration  of  the  external  aperture.  Both  of  these 
objects  may  be  obtained  by  introducing  a  small  seton  through 
the  cheek,  from  the  fistula,  into  the  mouth,  withdrawing  it  after 
the  lapse  of  a  few  days ;  and  then,  having  rendered  the  edges 
of  the  external  opening  raw  by  paring  them  with  a  knifey  uniting 
them  together  by  means  of  the  twisted  suture.  Until  the  cure  is 
completed,  the  patient  should  subsist  on  fluid  articles  of  nourish- 
ment, and  abstain  from  moving  the  jaws  by  speaking,  or  any 
other  exercise  of  them. 

The  neighbourhood  of  the  parotid  gland  is  frequently  affected 
with  diffused  inflammation  and  suppuration  of  the  cellular  sub- 
stance, which,  owing  to  the  presence  of  a  thin  but  dense  fascia 
lying  over  this  part  of  the  face,  does  not  form  a  prominent 
tumour,  and  spreads  extensively  instead  of  pointing.  The  patient 
in  consequence  suffers  great  and  protracted  distress,  until  an 
incision  is  made  to  let  the  matter  escape. 

Morbid  growths  also  often  occur  here,  and  by  causing 
absorption  of  the  parotid  in  proportion  to  their  own  enlarge- 
ment, at  length  sometimes  completely  take  the  place  of  the 
gland.  These  tumours  are  generally  of  the  fibrous  kind,  fre- 
quently containing  cysts  in  their  substance,  and  tending  at  length 
to  assume  the  medullary  sarcomatous  action.  Blistering  and 
iodine  ointment  occasionally  check  the  increase,  or  even  excite 
the  removal  by  absorption  of  enlargements  in  this  situation ;  but 
when  they  prove  obstinate,  the  only  remedy  for  them  is  the  knife. 
If  the  morbid  mass  is  deeply  seated,  it  is  necessary,  in  effecting 
its  removal,  to  avoid  cutting  the  common  trunk  of  the  temporal 
and  internal  maxillary  arteries,  and  also  ihepofiio  durti^  or  fisudal 
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nerve,  the  consequence  of  which  is  an  unseemly  and  distressing 
paralysis  of  the  face.  A  very  free  incision  of  the  integuments 
should  be  made  to  facilitate  the  subsequent  dissection.  After 
the  whole  of  the  external  surface  of  the  tumour  has  been  exposed, 
its  anterior  edge  should  be  turned  back  by  degrees,  as  the  sub- 
jacent connections  are  divided,  which  ought  to  be  done  by  cutting 
upon  the  tumour  so  as  to  divide  the  connecting  cellular  sub- 
stance, without  endangering  the  neighbouring  parts  by  carrying 
the  knife  parallel  to  the  sur&ce  of  the  tumour.  The  arteries 
that  require  ligatures  are  to  be  tied,  and  as  a  troublesome  oozing 
of  blood  is  apt  to  take  place  from  the  glandular  substance  of 
the  parotid,  a  piece  of  lint  or  sponge  should  be  placed  over  the 
wound. 

Tumours  are  occasionally  met  with  under  the  tongue,  varying 
in  size,  and  producing  accordingly  more  or  less  inconvenience. 
Of  these  the  most  common  is  named  Banula.  It  consists  of  a 
sac  containing  fluid,  which  is  usually  thick  and  glairy  like  the 
white  of  eggs,  but  sometimes  is  watery,  or  of  a  pultaceous  con- 
sistence,  like  that  of  porridge  or  boiled  rice.  Hardly  any  limits 
can  be  assigned  to  the  extent  of  such  formations,  if  allowed  to 
increase  without  interference.  The  tongue  is  impeded  in  its 
movements — articulation  and  deglutition  are  rendered  very  diffi- 
cult— ^the  cavity  of  the  mouth  is  completely  occupied  by  the 
tumour — and  it  also  appears  under  the  chin.  The  swelling  is 
generally  attributed  to  distension  of  the  submaxillary  duct^ 
owing  to  obstruction  of  its  orifice,  but  really  depends  on  the  pre- 
sence of  an  encysted  tumour.  The  treatment  it  requires  is  exci- 
sion of  an  oval  piece  of  the  cyst,  together  with  the  superjacent 
mucous  membrane,  which  may  be  easily  effected  by  means  of  a 
hook  and  knife,  or  pair  of  curved  scissors.  The  cavity  suppu- 
rates and  granulates,  and  if  the  lining  membrane  is  very  thick, 
or  slow  in  taking  on  a  proper  action,  it  may  be  touched  with 
caustia  In  some  cases  I  have  succeeded  in  removing  the  whole 
of  the  cyst,  so  as  to  prevent  any  delay  in  healing  from  its 
presence. 

Fatty  tumours  occasionally  grow  in  the  situation  of  ranula. 
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and  present  characters  so  similar  as  to  be  distinguished  from  it 
with  difSculty  by  external  examination.  The  best  way  of 
deciding  the  question  is  to  make  an  incision,  which,  in  the  event 
of  the  swelling  proving  solid,  may  be  extended  sufficiently  for  its 
removal 

The  Lips  afford  subject  of  surgical  treatment  chiefly  on 
account  of  congenital  malformations,  and  cancerous  ulceratioa 
The  former  of  these  are  usually  comprehended  under  the  title  of 
Hare-Lip.    They  consist  in  fissures  of  the  upper  lip,  varying  in 
extent  and  number,  and  either  simple,  or  more  or  less  comph- 
cated  with  malformation  of  the  jaw  and  palate.    The  simplest 
form  in  which  they  are  presented  is  that  of  a  single  fissure, 
extending  from  the  edge  of  the  lip  to  its  connection  with  the 
gum,  and  seated  a  little  to  one  side  of  the  mesial  plane.    In 
double  hare-lip,  there  are  two  such  fissures,  with  an  intermediate 
portion  of  lip,  which  varies  in  size.     The  imperfections  of  the 
palate  consist  in  a  longitudinal  split  or  division,  which  is  either 
confined  to  the  soft  part,  or  extends  throughout  the  whole  parti- 
tion between  the  nose  and  mouth.    This  Split  Palate  may  exist 
independently  of  hare-lip,  but  rarely  does  so.   The  malformation 
to  which  the  jaw  is  liable  consists  in  a  projection  of  the  central 
part  that  holds  the  cutting  teeth,  forming  a  tumour  &om  which 
the  teeth  grow  out  at  an  angle  to  their  ordinary  direction.    In 
most  cases  of  this  kind  the  projection  comprehends  an  equal 
portion  of  both  superior  maxillary  bones — ^the  portion,  namely^ 
which  in  the  lower  animals  is  occupied  by  two  distinct  bones^ 
the  08sa  incmva  or  intermaxiUaria.    It  forms  a  round  knob^  con- 
nected by  a  narrow  neck  to  the  septum  of  the  nose,  covered  with 
a  firm  substance,  similar  to  the  gum,  and  having  at  its  anterior 
part  a  similar  shaped,  but  smaller  sized,  appendage,  consisting  of 
the  tissue  that  should  have  constituted  the  Up.    The  fissures  on 
each  side  of  this  knob  meet  together  behind  it^  and  are  then  con- 
tinued through  the  palate  backwards.    Instead  of  this  conforma- 
tion there  is  sometimes  merely  an  overlapping  of  one  edge  of  the 
split  gum  over  the  other,  and  the  degree  to  which  the  projection 
thus  formed  takes  place  is  extremely  various. 
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The  impediments  to  deglutition  and  aiticulation,  and  the  de- 
formity which  resnlt  from  these  impeifectionsy  render  their 
complete  and  early  reparation  veiy  desirable ;  but  several  cir- 
cumstances in  respect  to  the  age  of  the  patient  must  be  taken 
into  consideration  before  any  operation  for  this  purpose  is  at- 
tempted.   Infants  before  the  sixth  month,  especially  if  weak  or 
irritable,  are  apt  to  die  from  convulsions  or  exhaustion  occa- 
sioned by  the  hemorrhage  which  attends  it ;  and,  besides  this 
danger,  there  is  another  of  less  magnitude,  which  is  the  risk  of 
union  between  the  edges  of  the  lip  not  taking  place  properly. 
Between  the  sixth  and  twelfth  months  the  process  of  dentition  is 
unfavourable  for  the  operation.    The  surgeon,  therefore,  if  he 
has  his  choice,  should  not  operate  before  the  child  is  two  years 
old,  and  in  no  case  ought  he  to  do  so  before  the  iBfth  month,  or 
during  the  process  of  dentition,  until  all  the  incisors  at  least 
have  appeared.    So  long  as  the  child  is  at  the  breast  the  opera- 
tion, of  course,  cannot  be  performed ;  and  it  must  consequently 
be  weaned,  if  an  early  attempt  at  reparation  should  be  deter- 
mined on.    When  the  jaw  is  pretematurally  projecting,  the  pro- 
minent portion  must  be  either  reduced  to  a  proper  level  by 
continued  pressure,  or  removed  by  the  knife.     If  of  small  extent 
it  may  be  treated  in  the  former  way,  but  if  at  all  considerable  it 
requires  the  latter ;  and  it  is  evidently  proper  to  execute  this 
preliminary  part  of  the  process  as  soon  as  possible,  in  order  to 
render  the  condition  of  the  lip  more  favourable  for  union  when 
the  time  for  attempting  it  arrives. 

The  operation  must  be  varied  in  some  respects  according  to 
circumstances,  but  always  essentially  consists  in  joining  the 
edges  of  the  Up  after  making  them  raw  by  paring  the  respective 
surfaces.  This  may  be  done  by  means  of  scissors,  or  by  embrac- 
ing the  lip  between  the  blades  of  forceps  and  shaving  off  the 
portion  of  the  edge  that  is  allowed  to  project  beyond  them,  or 
lastly,  by  seizing  the  edge  of  the  lip  by  catch-forceps  while  it  is 
held  between  the  finger  and  thumb  of  an  assistant^  transfixing  it 
with  a  knife  a  little  above  the  angle  where  the  two  edges  meet, 
and  then  removing  a  slice  of  the  requisite  extent  or  thickness. 
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This  last-mentioned  mode  is  on  many  accounts  the  one  that 
ought  to  be  preferred,  and  particularly  because  it  enables  the  ope- 
rator to  regulate  the  shape  of  the  cut  surfaces  more  accurately 
than  any  other.    The  margins  of  the  fissure  present  a  convex 
outline,  which,  if  allowed  to  remain,  would  cause  the  edges,  when 
joined,  to  form  an  unseemly  angle  in  the  lip  at  their  point  of 
meeting.      The  respective  surfaces  should  therefore  be  made 
straight,  or  rather  slightly  concave,  so    that  when    brought 
together  they  may  give  the  lip  its  natural  fulness,  and  the  lip 
should  be  very  freely  separated  from  the  gum  on  both  sides  of 
the  fissure.    The  two  raw  surfaces  are  next  united  by  means  of 
silver  sutures,  of  which  three  are  generally  required-    They  may 
be  taken  out  on  the  fourth  day  after  the  operation,  but  the 
cheeks  should  be  supported  for  a  week  or  even  longer  by  a  strap 
of  adhesive  plaster  placed  across  the  face. 

In  cases  where  there  are  two  fissures,  the  intermediate  portion 
of  skin  would  not  reach  the  margin  of  the  lip,  so  that  both  of  its 
edges  should  be  made  raw  at  the  same  time ;  three  sutures  being 
then  introduced,  one  at  the  margin  of  the  lip,  one  near  the  nose, 
and  one  in  the  middle  passing  through  the  apex  of  the  triangular 
piece. 

Fissure  of  the  soft  palate  may  be  united  in  favourable  cases 
by  an  operation  similar  to  that  for  the  hare-lip,  but  which  is  un- 
certain of  execution,  owing  to  the  situation  of  the  parts,  their 
mobility,  and  the  involuntary  efforts  of  the  patient  It  would 
be  impracticable,  except  in  adults  possessed  of  considerable  for- 
titude, and  in  cases  where  the  state  of  the  parts  is  favourable  to 
union,  the  difficulty  of  course  increasing  with  the  width  of  the 
breach.  The  edges  may  be  made  raw  by  means  of  either  the 
scissors  or  the  knife,  the  latter  of  which  is  the  most  convenient: 
Silver  sutures  must  be  introduced,  and  for  this  purpose  various 
instruments  and  modes  of  procedure  have  been  contrived.  The 
best  means  on  the  whole  appears  to  be  the  simple  curved  surgi- 
cal needle  with  a  fixed  handle,  which  should  be  made  to  perforate 
the  palate  from  without  inwards — first  on  one  side  and  then  on 
the  other — so  as  to  convey  a  thread  through  each,  and  the  two 
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ends  corresponding  with  the  posterior  surface  haviog  heen  tied 
together,  so  as  to  form  a  single  thread,  the  wire  may  be  attached 
to  it  and  drawn  through.  The  patient  for  some  days  after 
the  operation  must  abstain  from  food,  except  what  is  absolutely 
necessaiy,  and  this  should  be  of  a  fluid  kind.  Several  repetitions 
of  the  process  have  repeatedly  been  required  to  complete  the  union 
of  the  whole  fissure,  and  therefore  the  failure  of  one  attempt  or 
more  ought  not  to  occasion  discouragement.  Small  apertures  in 
the  soft  palate  resulting  from  ulceration  may  be  closed  by  re- 
I)eated  applications  of  the  cautery  to  their  margins.  Cutting  the 
muscles  of  the  palate  as  a  preliminary  to  the  operation  is  no  more 
required  than  cutting  the  muscles  of  the  cheek  for  hare-lip. 

Fissure  of  the  hard  palate  was  formerly  regarded  as  iitemedi- 
able,  except  through  the  insertion  of  a  metallic  plate  to  supply 
the  deficiency.  But  it  is  now  ascertained  that  if  the  soft  parts  are 
separated  on  each  side  from  the  bone  so  as  to  be  sufficiently  re- 
laxed for  uniting  together,  they  may  be  united,  and  thus  enabled 
to  fill  the  vacant  space  with  bone,  through  the  ossific  power  of 
the  periosteum  in  its  new  position. 

Cancer  of  the  Lip. 

Cancerous  ulceration  frequently  occurs  in  the  under  lip, 
but  hardly  ever  affects  the  upper  one,  except  by  extending  to  it 
from  the  other,  which  seldom  happens.  This  difference  pro- 
bably depends  on  the  greater  or  more  frequent  irritation  to  which 
the  lower  lip  is  exposed  by  its  situation  and  mobility.  The  dis- 
ease rarely  commences  before  middle  age,  and  is  met  with  more 
frequently  in  males  than  in  females.  It  (»jginates  in  different 
ways,  at  one  time  being  preceded  by  a  hard  warty  excrescence, 
possessing  the  carcinomatous  texture,  and  at  another  appearing 
first  in  the  form  of  a  superficial  chap  or  excoriation.  The 
cancer,  once  established,  increases  progressively,  but  with  vari- 
able rapidity,  being  attended  with  burning  or  lancinating  pain, 
and  surrounded  by  a  remarkable  induration.  The  aspect  of 
the  sore  is  extremely  various,  but  always  dissimilar  to  that  of  a 
sound  granulating  surfiAce.    All  sorts  of  applications  and  modes 
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of  treatment^  except  removal  of  the  diseased  parts,  are  found 
quite  unavailing ;  but,  in  proceeding  to  this  extreme  measure,  it 
is  necessary  to  beware  of  regarding  as  cancerous,  ulcers  not  pos- 
sessed of  malignant  action,  and  obstinate  merely  on  account  of 
the  peculiar  circumstance  of  their  situation.  Ulcers  occurring 
on  the  lip  at  or  before  middle  age  may  often  be  traced  to  the 
influence  of  local  irritation,  proceeding  from  the  motion  of  the 
part,  or  the  asperities  of  the  teeth ;  and  in  all  cases,  unless  the 
cancerous  characters  should  be  very  distinct  indeed,  it  is  right 
to  try  the  effects  of  rest  by  confining  the  lip  with  a  bandage, 
and  of  removing  any  sharp  points  of  the  teeth  that  may  be 
found  to  project,  by  filing  or  extracting  them.  While  this  trial 
is  made,  the  sore  should  be  dressed  with  black-wash,  or  solution 
of  the  sulphate  of  zinc,  care  being  taken  at  the  same  time  to 
remedy  any  derangement  that  may  be  discovered  to  exist  in  the 
state  of  the  general  health. 

If  it  is  determined  to  remove  the  sore,  there  can  be  no  hesi- 
tation in  choosing  excision  as  the  best  mode  of  doing  sa 
Caustic  of  different  kinds  has  often  been  used,  but,  besides  being 
tedious  and  painful  in  producing  its  effect,  it  is  always  apt  to 
aggravate  the  disease  by  eradicating  it  imperfectly,  and  irritat- 
ing the  part  which  is  allowed  to  remain.  The  method  of 
excision  generally  followed  is  to  cut  out  a  triangular  or  V- 
shaped  piece  of  the  Up,  by  making  an  incision  obliquely  down- 
wards on  each  side  of  the  ulcer,  so  that  the  one  may  meet  the 
other  at  an  angle  sufficiently  acute  for  permitting  the  cut  sur- 
faces to  be  brought  together  and  united,  as  in  the  operation  for 
hare-Up.  When  the  cancer  is  of  no  great  extent,  and  the  lip 
possesses  considerable  fulness,  this  procedure  is  very  convenient, 
and  renders  the  resulting  deformity  little  perceptible.  But 
when  a  large  part  of  the  surface  of  the  lip  is  affected,  there 
would  then  be  removed  so  great  a  portion  of  the  sound  struc- 
ture as  must  prevent  or  very  much  impede  the  union  of  the  cut 
edges.  In  such  cases,  the  method  proposed  by  M.  Richerand  is 
certainly  to  be  preferred.  It  consists  in  cutting  away  the  mor- 
bid part  alone  with  curved  scissors,  after  which  the  skin  and 
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mucous  membrane  may  be  stitched  together.  Ulcers  extending 
over  almost  the  whole  surface  of  the  lip  may  in  this  way  be 
completely  excised,  with  hardly  any  deformity  or  inconvenience. 
On  all  occasions  the  surgeon  should  take  care  that  the  whole 
of  the  induration  surrounding  the  sore  is  removed,  and  he 
ought  to  abstain  from  operating  when  the  glands  under  the 
chin,  or  in  the  neck,  are  affected. 

Tongue. 

The  tongue  is  liable  to  ulceration  in  consequence  of  chronic 
derangement  of  the  digestive  organs, — ^the  injurious  effect  which 
is  produced  on  the  system  by  the  excessive  use  of  mercury, — 
and  the  influence  of  local  irritation,  such  as  that  proceeding 
from  sharp  points  of  the  teeth.  In  the  first  of  these  cases,  the 
ulcers  are  generally  small,  round,  and  yellowish-coloured ;  they 
are  seated  chiefly  on  the  edge  and  inferior  surface  of  the  organ, 
which  usually  appears  somewhat  swollen  and  marked  with  the 
shape  of  the  teetL  Their  remedy  consists  in  an  alterative 
course  of  diet  and  medicine,  together  with  some  astringent  ap- 
plication, such  as  powdered  borax  or  alum.  The  ulcers  that  are 
met  with  in  persons  whose  constitutions  are  vitiated  by  mercury 
present  a  bluish  colour,  and  are  extremely  irregular  in  shape. 
They  affect  the  edge  of  the  tongue  especially,  and  appear  in  the 
form  of  chaps  or  superficial  excoriations.  The  sulphate  of 
copper  used  once  a  day,  either  solid  or  in  solution,  is  the  best 
local  application;  and  the  gradual  improvement  that  takes 
place  in  such  states  of  the  system,  through  time  and  a  proper 
mode  of  living,  must  be  trusted  to  as  the  means  of  affording 
permanent  security  against  their  continuance  or  recurrence.  The 
sores  which  result  from  the  irritation  of  the  teeth  occur,  of 
course,  at  the  part  exposed  to  its  operation.  They  present  vari- 
ous appearances,  according  to  the  circumstances  of  the  case,  but 
are  easily  recognised  by  the  existence  of  a  tooth  presenting  a 
sharp  edge  in  their  neighbourhood.  The  treatment  obviously 
requires  immediate  removal  of  the  irritation,  by  smoothing  the 
rough  surface  of  the  tooth,  or  extracting  it;  and  advantage  is 
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also  derived  from  touching  the  ulcer  with  nitrate  of  silver,  or 
the  sulphate  of  copper,  in  order  to  destroy  its  morbid  sensibility. 

Cancer  of  the  tongue  is  occasionally  met  with  chiefly  at 
advanced  periods  of  life,  but  also  not  unfrequently  at  an  earlier 
period-  It  is  attended  with  the  usual  characters  of  hardness 
and  pain,  and  leads  to  similar  disease  of  the  glands  of  the  neck. 
The  only  remedy  is  extirpation,  and  this  unfortunately  can  sel- 
dom be  eflfected  with  advantage,  owing  to  the  diffusion  of  the 
morbid  tendency.  When  the  cancer  is  seated  on  the  apex  or 
edge  of  the  tongue,  it  may  be  safely  cut  out  with  the  knife  or 
scissors,  after  being  grasped  and  forcibly  stretched  by  means  of 
a  hook  or  hooked  forceps.  But  the  result  of  experience  forbids 
almost  any  hope  of  effecting  permanent  relief  by  extirpating 
cancer  even  of  this  part,  and,  of  course,  if  possible  still  less  when 
the  disease  is  seated  further  back. 

The  Frasnum  of  the  tongue  is  sometimes  originally  formed  so 
•as  to  present  the  appearance  of  a  narrow  white  band  when  the 
apex  is  turned  backwards,  and  more  or  less  impedes  the  motions 
of  the  organ.  This  imperfection  is  easily  remedied  by  cutting 
the  edge  of  the  tight  fraenum,  and  then  rupturing  the  remaining 
part  of  it  as  far  as  seems  necessary,  by  pushing  the  tongue  back- 
wards. When  children  are  late  of  beginning  to  articulate 
whether  this  be  owing  to  mental  weakness  or  any  other  cause, 
the  relatives  are  apt  to  suppose  that  the  fraenum  is  confining 
the  tongue,  and  it  is  necessary  to  be  cautious  in  acceding  to 
their  wish  of  having  it  divided,  as  the  raninal  arteries  might  be 
opened  by  making  an  incision  for  this  purpose  in  a  natural  state 
of  the  parts. 

The  tongue  is  liable  to  a  general  enlargement  of  both  a 
chronic  and  an  acute  nature.  The  former  occurs  in  children ; 
and,  indeed,  is  probably  always  congenital,  although  apt  to  be 
overlooked  at  an  early  stage.  It  gradually  increases  until  the 
organ  may  be  so  enormously  enlarged  as  to  protrude  from  the 
mouth  to  the  extent  of  several  inches,  with  a  corresponding 
degree  of  thickness  and  breadth,  so  that  the  teeth  are  displaced, 
and  the  jaw  even  becomes  altered  in  shape.     The  treatment 


MOUTH.  531 

requires  pressure  together  with  astringents,  such  as  the  sulphate 
of  copper,  and,  if  necessary,  after  the  use  of  these  means,  ex- 
cision of  the  redundant  portion.  The  acute  form  of  the  disease 
is  very  rare.  It  possesses  an  inflammatory  character,  and  not 
only  occasions  great  inconvenience  by  impeding  deglutition 
and  articulation,  but  has  even  proved  fatal  by  causing  suiToca- 
tion.  The  most  effectual  remedy  consists  in  making  two  or 
three  deep  longitudinal  incisions  into  the  upper  surface  of  the 
distended  organ.  Eelief  is  thus  very  speedily  obtained  ;  but  if 
it  should  not  be  so,  soon  enough  to  protect  the  patient  from  the 
risk  of  sufiTocation,  tracheotomy  ought  to  Be  performed  without 
delay.  In  cases  of  less  urgency,  leeches  and  fomentations 
applied  to  the  throat  prove  sufficient 

Tonsils. 

The  morbid  conditions  to  which  the  tonsils  are  chiefly  sub- 
ject, are  inflammation,  suppuration,  ulceration,  and  chronic  en- 
lai^ement. 

Inflammation  of  the  tonsils  constitutes  the  most  common 
kind  of  sore  throaty  Cynanehe  Tonsillaris.  It  is  induced  by 
exposure  to  cold, — is  recognised  by  pain  and  swelling  in  the 
region  of  the  glands,  particularly  observable  during  deglutition, 
—and  is  remedied  by  general  or  local  bleeding,  cathartics,  and, 
after  the  intensity  of  the  symptoms  has  been  subdued,  counter- 
irritation. 

When  suppuration  takes  place,  the  matter  is  not  confined  to 
the  gland,  but  extends  into  the  surrounding  cellular  substance, 
and  forms  a  diffused  tumour  of  the  fauces,  which  depresses  the 
palate,  renders  swallowing  almost  impossible,  and  sometimes 
interferes  with  respiration  also.  If  the  disease  be  allowed  to 
foUow  its  course,  evacuation  of  the  matter  is  accomplished 
sooner  or  later  by  the  natural  process ;  but^  in  order  to  hasten 
the  patient's  relief,  and  prevent  the  risk  of  suffocation  that 
might  attend  the  fluid  escaping  into  the  throat,  while  the  patient 
is  not  prepared  for  it,  as  during  sleep,  it  is  right  to  puncture 
the  abscess.     In  doing  this,  the  situation  of  the  carotid  artery 
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must  be  kept  in  mind,  as  it  would  be  exposed  to  injury,  if  the 
knife  were  directed  outwards,  in  the  line  of  the  ear.  If  it  is 
introduced  a  little  nearer  the  mesial  plane  than  the  wisdom 
tooth,  and  pushed  directly  backwards,  there  will  be  no  possibility 
of  wounding  the  vessel ;  and  it  seems  safer  to  proceed  on  this 
principle  than  to  confide  in  the  instrument  which  has  been  in 
use  for  this  particular  purpose,  consisting  of  a  lancet  blade  in- 
closed in  a  canula,  from  which  it  may  be  protruded,  more  or 
less,  by  means  of  a  screw  at  its  other  extremity. 

Ulceration  of  the  tonsils  is  sometimes  of  an  acute,  but  much 
more  frequently  of  a  chronic  nature.  Astringent  gargles,  and 
attention  to  the  general  health,  are  sufficient  for  its  remedy  in 
ordinary  circumstances  ;  but  when  obstinate,  it  must  be  treated 
more  actively,  by  touching  the  surface  every  day  or  two  with  a 
strong  solution  of  the  sulphate  of  copper,  or  some  other  applica- 
tion powerful  enough  to  change  the  morbid  action.  Along  with 
these  local  measures,  an  alterative  course  of  medicine  and  diet  is 
frequently  required. 

Chronic  enlargement  of  the  tonsils  generally  results  from 
one  or  more  attacks  of  inflammation  in  childhood,  and  tends  to 
disappear  after  the  period  of  puberty.  In  most  cases  both  of 
the  glands  are  enlarged,  but  one,  in  general,  exceeds  the  other 
in  size.  The  swelling  is  firm  in  consistence,  pale  in  colour,  but 
often  streaked  with  vessels,  and  unequal  on  its  surface.  There 
is  great  variety  in  the  extent  which  the  swelling  attains,  from 
the  slightest  perceptible  fulness  to  a  magnitude  that  leaves 
hardly  any  space  between  the  two  tumours.  The  symptoms  are 
— ^uneasiness  in  the  throat,  huskiness  of  the  voice,  noisy  respira- 
tion, which  is  generally  performed  with  the  mouth  open,  and 
sometimes  deafness,  from  obstruction  of  the  Eustachian  tubes. 
But  what  usually  occasions  the  patient  greatest  annoyance,  is 
the  frequency  of  sore  throat  to  which  the  morbid  state  of  the 
gland  exposes  him. 

The  ordinary  treatment  for  sore  throat  affords  some  palliation 
of  this  disease,  but  the  only  effectual  remedy  of  it  consists  in 
removing  a  part  of  the  tumour.     Caustic,  the  cautery,  and  the 
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ligatuTe,  though  they  have  all  been  often  employed  for  this 
purpose,  are  decidedly  less  eligible  means  than  the  knife.  The 
two  first  are  tedious  and  painful  in  their  operation ;  and  the 
ligature,  while  it  is  liable  to  these  objections,  is  also  attended 
with  great  difficulty  in  its  application,  owing  to  the  depth  of  the 
parts  concerned,  and  the  involuntary  resistance  of  the  patient. 
The  only  ground  of  declining  excision  is  the  apprehension  of 
hemorrhage ;  but,  if  the  cutting  instrument  is  kept  parallel  with 
the  great  vessels,  there  cannot  be  the  slightest  risk  of  this.  It 
is  not  necessary  to  remove  the  whole  of  the  tumour,  since  the 
portion  that  remains  is  soon  diminished  by  absorption,  so  as  to 
occasion  no  further  inconvenience.  Curved  scissors  might  be 
supposed  the  most  efficient  instrument  for  this  operation,  but  on 
trial  are  found  not  to  be  so.  They  can  hardly  be  made  to  cut 
through  the  whole  thickness  of  the  mass  at  one  stroke,  and  it  is 
extremely  difficult  to  make  a  second,  owing  to  the  struggles 
which  are  induced  by  the  bleeding.  The  tumour  thus  partially 
detached,  hangs  down  into  the  phaiynx,  where  it  excites  irrita- 
tion that  causes  coughing  or  retching,  and  it  has  even  happened 
that  death  resulted  from  this  circumstance.  The  easiest  and 
safest  method  is  to  seize  the  tumour  with  hooked  forceps,  and 
having  put  it  on  the  stretch,  to  cut  away  as  much  of  it  as  seems 
necessary  with  a  probe-pointed  slightly-curved  bistoury. 

Teeth. 

The  teeth  generally  begin  to  appear  in  the  mouth  between 
the  seventh  and  tenth  months,  and  present  themselves  in  the 
following  order : — 1.  The  two  front  incisors  of  the  lower  jaw  ; 
2.  The  four  incisors  of  the  upper  jaw ;  3.  The  two  lateral  inci- 
sors of  the  lower  jaw ;  4.  The  four  anterior  grinders ;  6.  The 
canine;  and  6.  The  four  posterior  grinders.  The  process  of 
dentition,  particularly  that  part  of  it  in  which  the  teeth,  by 
pressing  upon  the  gum,  induce  absorption  of  it,  and  thus  form  a 
breach  to  allow  their  protrusion,  is  attended  with  irritation, 
which  varies  in  degree,  and  produces  effects  of  corresponding 
importance,  both  local  and  general    Uneasiness  of  the  mouth, 
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swelling  and  pain  of  the  gum%  inflammation  of  the  eyes,  and 
eruptions  of  the  skin — ^particularly  that  of  the  head — diaiThoja, 
convulsions,  and  fever,  are  the  symptoms  most  frequently 
observed  Soothing  measures,  such  as  the  warm  bath  and 
gentle  opiates,  ought  to  be  employed  for  allaying  them,  and 
whenever  they  are  at  all  severe,  the  gum  should  be  freely  scari- 
fied where  the  teeth  are  supposed  to  be  pressing  on  it  A 
convex-edged  instrument  answers  best  for  this  purpose,  and  it 
ought  to  be  carried  fairly  down  to  the  teeth  in  two  directions, 
so  as  to  make  a  crucial  incision. 

When  the  teeth  decay,  so  as  to  lay  open  the  internal  cavity, 
and  expose  the  sensible  pulp  to  external  irritation — ^pain,  or 
Toothache,  as  it  is  called,  usually  commences.  It  is  not  con- 
8tant>  and  varies  extremely  in  the  degree  of  its  severity.  Various 
irritations  besides  those  of  a  local  kind  induce  its  fits,  or  occa- 
sional attacks,  such  as  cold  operating  on  the  surface  of  the  body, 
derangement  of  the  digestive  organs,  or  anxiety  of  mind.  Preg- 
nancy is  observed  to  favour  their  occurrence.  The  process  of 
decay  which  leads  to  this  complaint  may  often  be  averted, 
by  scooping  out  the  dark-coloured  part  of  the  tooth  that  sur- 
rounds the  cavity,  and  filling  the  hollow  with  gold  or  silver  foil, 
or  gum  mastic.  Opium  in  substance  or  solution,  some  essential 
oils,  as  that  of  cloves,  chloroform,  and  also  the  strong  mineral 
acids,  when  introduced  into  the  hollow,  often  procure  temporary 
relief  from  suffering ;  but  in  general  the  only  effectual  remedy 
is  extraction  of  the  tooth  affected.  This  operation  is  best  per- 
formed by  means  of  powerful  forceps,  of  which  the  blades  are 
shorty  concave,  and  placed  obliquely  in  regard  to  the  handles. 
Many  ingenious  apparatus  have  been  contrived  with  the  view  of 
pulling  the  teeth  perpendicularly  from  their  sockets ;  but  a  little 
attention  to  the  shape  and  direction  of  the  fangs  will  render  it 
e\'ident  that  this  mode,  granting  it  to  be  practicable,  would  not 
be  convenient.  In  order  to  dislodge  the  roots,  it  is  often  neces- 
sary that  the  alveolar  processes  should  be  broken  more  or  less  ; 
and  the  best  way  of  accomplishing  this  is  to  draw  the  tooth 
towards  that  side  which  makes  the  least  resistance,  at  the  same 
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time  raising  it  from  its  bed.  The  forceps,  in  the  hand  of  one  not 
practised  in  their  use,  are  apt  to  detach  the  crown  of  the  tooth 
from  its  fangs,  and  must  therefore  be  employed  with  caution. 

After  the  process  of  decay  has  proceeded  so  far  that  the  roots 
of  the  tooth  alone  are  left,  the  patient  is  relieved  from  toothache, 
but  exposed  to  other  symptoms  of  a  troublesome  kind,  in  conse- 
quence of  the  irritation  caused  by  the  stumps,  as  they  are  called. 
These  useless  remnants  become  loosened  in  their  connection  with 
the  jaw,  and  are  apt  to  occasion  similar  effects  to  those  which 
would  proceed  from  foreign  bodies  in  the  same  situation.  In* 
flammation  of  the  gum,  leading  to  abscess  (gum-boil  or  parulis), 
suppuration  of  the  cheek,  followed  by  fistulous  ulcers  opening 
externally,  ulceration  or  purulent  discharge  of  the  nasal  cavities, 
sore  throat,  and  disorder  of  the  digestive  organs,  are  the  most 
common  of  these ;  and  their  mere  mention  will  be  sufficient  to 
shew  the  importance  of  removing  the  stumps  of  decayed  teeth. 
This  is  done  by  means  of  an  instrument  named  a  punch,  which 
should  be  forcibly  pushed  into  the  socket  close  to  the  stump,  in  a 
perpendicular  direction,  and  then,  by  moving  the  handle  to  one 
side,  made  to  loosen  and  elevate  it 

Hemorrhage  occasionally  occurs  to  a  troublesome  or  even 
alarming  extent  after  the  extraction  of  teeth  or  stumps.  The  best 
application  is  dry  lint  forcibly  pressed  into  the  cavity,  which  proves 
much  more  effectual  than  the  use  of  caustic  or  the  actual  cautery. 

Abscess  of  the  A  ntrum. 

The  cavity  of  the  maxillary  bone  is  liable  to  become  the  seat 
of  abscess  in  consequence  of  the  lining  membrane  taking  on  a 
suppurative  action.  The  fluid  escapes  partially  into  the  nasal 
cavity  when  the  head  is  laid  in  the  horizontal  posture,  but  the 
outlet  thus  afforded  is  not  sufficiently  free  to  allow  the  parts  to 
return  to  their  healthy  state.  The  bone  is  gradually  expanded, 
so  as  to  elevate  the  cheek  and  depress  the  palate ;  dull  aching 
pains  are  felt  at  uncertain  times  throughout  the  face  and  head ; 
and  the  superjacent  integuments  are  usually  thick  and  red.  A 
dependent  opening  into  the  cavity  may  be  easily   formed  by 
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pulling  one  of  the  grinders,  or  a  stump  remaining  in  the  place 
of  one  of  them,  as  the  partition  between  the  bottom  of  the  alve- 
olar hollow  and  the  antrum  is  so  thin  as  to  afford  no  resistance 
which  a  common  probe  is  not  able  to  overcome.  In  this  way, 
however,  little  advantage  is  obtained,  as  the  matter  is  still  not 
evacuated  with  sufficient  freedom,  and  it  is  usually  found  neces- 
sary to  establish  a  more  ample  aperture  by  separating  the  cheek 
from  the  gum  opposite  the  bicuspid  teeth,  and  breaking  down 
the  anterior  wall  of  the  cavity,  sufficiently  to  admit  the  point  of 
a  finger,  which,  owing  to  the  weakness  of  the  bone  at  this  part, 
may  be  executed  more  easily  than  might  be  expected. 

Tumours  of  (he  Gums  and  Jaws. 

Excrescences  of  a  firm  substance,  irregular  surface,  and  usually 
whitish  colour,  are  not  unfrequently  met  with  proceeding  from 
the  gums.  If  allowed  to  pursue  their  own  course,  they  increase 
in  size,  loosen  the  teeth  in  their  neighbourhood,  and  at  length 
may  prove  fatal  by  causing  hemorrhage,  profuse  dischaige  of 
matter,  or  excessive  and  long-continued  pain.  These  growths 
ought  to  be  freely  cut  away,  and  as  they  exteud  to  the  alveolar 
process,  the  adjacent  teeth  must  be  extracted,  so  that  the  excision 
may  be  completely  effected  by  cutting-pUers. 

Both  the  upper  and  the  lower  jaws  are  liable  to  morbid  degene- 
ration of  structure,  giving  rise  to  medullary  and  fibro-cartilagin- 
ous  tumours.  The  former  occurs  more  frequently  in  the  upper 
than  the  lower,  and  generally  extends  to  the  bones  of  the  nose 
and  orbit ;  the  latter  is  more  common  in  the  lower  jaw.  The 
medullary  growth,  as  in  other  parts  of  the  system,  is  attended 
with  severe  pain,  an  unhealthy  appearance,  and  in  its  more  ad- 
vanced stage,  profuse  fetid  discharge  or  hemorrhage.  The  fibro- 
cartilaginous tumour,  though  sometimes  in  the  first  instance  the 
seat  of  uneasy  sensations,  usually  produces  no  inconvenience 
except  by  its  bulk,  to  which  no  limits  can  be  set.  At  length 
occasional  bleeding  takes  place  from  the  surface,  but  this  seldom 
happens  until  the  tumour  has  existed  for  years,  and  attained  a 
V  ery  large  size.    There  is  never  any  puiiilent  or  fetid  matter  dis- 
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charged,  and  tlie  substance  of  the  mass  remains  as  dense  and 
entire  as  at  the  commencement  of  its  formation.  This  kind  of 
growth  is  usually  met  with  in  young  persons  between  puberty 
and  middle  age. 

The  only  method  of  relieving  the  patient  from  these  tumours, 
whether  of  the  one  kind  or  the  other,  is  complete  excision.  This 
used  to  be  attempted  by  cutting  out  with  saws,  forceps,  and 
chisels,  the  diseased  mass  alone,  the  adjacent  part  of  the  jaw 
being  allowed  to  remain.  Such  operations,  with  hardly  any 
exception,  proved  ineffectual  in  accomplishing  a  radical  cure,  as 
the  smallest  portion  of  bone  possessing  the  morbid  disposition, 
that  was  not  eradicated,  insured  a  return  of  the  diseasa  The 
great  improvement  has  been  introduced  into  modem  surgery  of 
amputating  the  jaws  when  they  become  the  seat  of  these  forma- 
tions, in  a  part  of  their  extent  which  is  perfectly  free  from 
enlargement^  or  any  other  indication  of  unhealthy  action.  The 
names  of  Grafe  of  Berlin,  Dupuytren  of  Paris,  Mott  of  New 
York,  Crampton  and  Cusack  of  Dublin,  and  Gensoul  of  Lyons, 
are  most  deserving  of  mention  for  adopting  and  establishing  this 
operation.  It  has  been  performed  with  almost  uniform  success  in 
cases  of  the  fibro-cartilaginous  tumour  both  of  the  upper  and  the 
lower  jaw,  and  also  on  account  of  the  medullary  growth.  From 
the  nature  of  the  bones  entering  into  the  formation  of  the  upper 
jaw,  complete  eradication  is  practicable  only  when  the  disease  is 
confined  to  the  superior  maxillary  bone.  Growths  from  the  fore- 
head and  bones  of  the  nose  must  be  carefully  distinguished  from 
those  that  possess  this  limited  origin,  as  no  satisfiactory  result 
would  attend  their  removal. 

In  performing  excision  of  the  superior  maxillary  bone,  an 
incision  should  be  made  through  the  cheek,  extending  either 
from  the  junction  of  the  maxillary  and  malar  bones  to  the  angle 
of  the  mouth,  or  ficom  the  inner  angle  of  the  eye  directly  down 
through  the  lip.  The  integument  having  been  dissected  from 
the  tumour,  and  the  margin  of  the  orbit  exposed,  one  blade  of  a 
large  pair  of  cutting-pliers  is  introduced  into  the  nose,  and  the 
other  into  the  orbit,  so  as  to  divide  the  nasal  process  of  the 
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maxillary  bone.  The  connection  with  the  malar  bone  is  next 
separated  in  the  same  way,  and  then  the  palate  is  divided,  pre- 
viously to  which  one  of  the  incisor  teeth  must  be  extracted  if 
necessary.  The  surgeon  having  now  deprived  the  bone  of  all  its 
principal  attachments,  wrenches  it  out.  There  is  seldom  much 
bleeding,  and  no  advantage  is  obtained  by  tying  the  carotid  pre- 
viously. The  only  vessels  that  require  to  be  tied  are  the  facial 
and  posterior  palatine  arteries,  and  the  latter  not  always.  The 
cavity  of  the  cheek  should  be  moderately  filled  with  pieces  of 
lint,  and  then  the  edges  of  the  woimd  are  brought  carefully 
together  by  means  of  the  silver  sutures.  The  deformity  which 
remains  after  the  cure  has  been  completed  is  very  inconsiderable, 
and  the  patient  is  able  to  speak,  eat,  and  swallow,  with  much  less 
imperfection  than  might  be  expected.  In  the  event  of  the  cure 
proving  permanent,  an  artificial  substitute  for  the  palate  may 
be  adapted  to  the  cavity. 

Excision  of  the  lower  jaw  is  an  easier  and  less  formidable 
operation.  The  mode  of  performing  it  must  be  varied  according 
to  the  size  and  situation  of  the  tumour.  It  is  usually  either  con- 
fined to  one  side  of  the  bone,  or  engages  one  side  more  than 
the  other.  The  base  is  the  part  most  frequently  affected,  but  the 
ramus  is  sometimes  implicated,  so  as  to  require  disarticulation. 
The  best  direction  for  the  incision  through  the  cheek  is  along 
the  base  as  far  as  the  tumour  extends,  and,  if  necessary,  up  along 
the  posterior  margin  of  the  ramus  to  the  condyle.  The  integu- 
ment having  been  separated  from  the  tumour,  the  jaw  is  partially 
cut  through  with  a  small  saw,  and  completely  divided  by  strong 
cutting-pliers.  The  surgeon  then  grasping  the  detached  portion 
turns  it  outwards,  and  separates  its  connections  with  the  muscles 
and  mucous  membrane  of  the  mouth.  If  the  symphysis  is 
included,  means  must  be  employed  to  prevent  suffocation  from 
the  tongue  being  drawn  back  by  the  muscles  of  deglutition,  owing 
to  the  power  which  kept  it  forward  having  ceased  to  act  As  it 
is  only  for  a  minute  or  two  that  there  is  any  risk  of  this  occur- 
rence, the  best  mode  of  proceeding  is  to  seize  the  tongue  with  a 
hook,  and  confide  it  to  an  assistant  until  the  tendency  to  reti*ac- 
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tion  ceases.  The  only  arteries  that  require  to  be  tied  are  the 
facial,  and  the  transverse  branches  of  the  temporal,  in  the  case  of 
cutting  over  the  ramus.  The  cavity  of  the  wound  should  be 
gently  filled  with  pieces  of  lint^  after  which  sutures  are  to  be 
introduced  so  as  to  retain  the  cut  edges  in  accurate  contact  If 
it  is  necessary  to  remove  the  bone  at  its  articulation,  the  opera- 
tion should  be  conducted  as  has  been  described,  until  the  jaw  is 
divided  on  that  side  of  the  tumour  where  it  remains  sound.  The 
tumour  is  then  pulled  outwards,  while  its  connections  with  the 
mouth  are  detached,  and  at  the  same  time  depressed  so  as  to 
bring  the  coronoid  process  within  reach.  The  attachment  of  the 
temporal  muscle  having  been  divided,  the  bone  is  more  fully 
depressed,  so  as  to  expose  the  articulation,  into  which  the  knife 
is  carried  close  round  the  condyle,  in  order  to  avoid  the  internal 
maxillary  arteiy,  which  crosses  the  neck  of  this  process  on  its 
inner  surface  about  half  an  inch  below  the  joint  The  remaining 
connections  are  lastly  divided,  and  the  operation  concluded  as 
has  been  directed. 

The  small  amount  of  deformity  or  inconvenience  of  any 
kind  occasioned  by  the  excision  of  the  greater  part  of  the  lower 
jaw,  can  be  conceived  only  from  actual  observation,  and,  as  well 
on  this  account  as  the  relief  afforded  to  the  patient  from  an 
oppressive  and  ultimately  fatal  disease,  the  operation  may  be 
regarded  as  one  of  the  greatest  improvements  in  the  practice  of 
modem  sui*gery. 
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CHAPTEE  XXIV. 


NOSE. 


Extraction  of  Foreign  Bodies  from  the  Nose, 

Children  frequently  introduce  small  bodies,  such  as  peas  or 
cherry-stones,  into  the  nostrils,  where  they  are  sometimes  de- 
tained in  consequence  of  the  enlargement  which  they  suffer,  the 
swelling  that  takes  place  in  the  parietes  of  the  cavity,  or  simply 
from  their  being  pushed  in  with  greater  force  than  can  be  ap- 
plied from  within  for  their  expulsion.  The  immediate  incon- 
venience is  seldom  considerable,  and  the  presence  of  the  foreign 
body  often  escapes  observation  for  a  long  while.  Sooner  or 
later  a  purulent  discharge  and  ulceration  are  induced,  and  it 
may  happen  that  surgical  assistance  is  required  on  account  of 
these  symptoms  months  after  the  body  has  been  introduced,  and 
when  its  existence  is  not  known,  either  from  having  never  been 
discovered,  or  from  having  been  completely  forgotten.  In  all 
cases,  therefore,  of  matter  being  discharged  from  one  nostril  of  a 
child,  the  surgeon  should  search  the  cavity  to  ascertain  if  it  con- 
tains any  foreign  substance.  Tliis  is  most  elBfectually  done  by 
means  of  forceps  with  narrow  blades  terminating  in  small  pro- 
jecting points.  They  should  be  introduced  with  the  branches 
fuUy  expanded,  and  held  in  a  vertical  direction,  parallel  with 
the  septum  of  the  nose.  From  the  flattened  shape  of  the  nostril 
they  may  thus  be  passed  behind  any  body,  however  firmly  im- 
pacted in  it,  and,  after  being  fairly  introduced,  they  should  be 
closed  so  as  to  seize  anything  that  may  be  present  One  or  two 
trials  conducted  in  this  way  will  enable  the  surgeon  to  satisfy 
himself  whether  or  no  there  is  a  foreign  body  lodged  in  the 
cavity,  and  to  extract  it  if  detected.     When  the  extraneous  sub- 
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stance  has  been  recently  introduced,  the  process  of  removal 
should  be  performed  in  the  same  manner. 

Epistaxis,  or  Bleeding  from  ffie  Nose. 

Hemorrhage  from  the  nose  frequently  takes  place,  either 
commencing  spontaneously,  or  being  induced  by  the  injury 
attending  operations  in  which  the  parietes  of  the  cavity  are 
concerned.  Spontaneous  bleeding  is  generally  suppressed  by 
applying  cold  to  the  forehead,  or  introducing  a  piece  of  lint, 
moistened  with  spirits  or  some  astringent  saline  solution,  into 
the  nostrils.  The  same  means  usually  prove  sufficient  when 
mechanical  violence  has  been  the  exciting  cause.  But,  in  both 
cases,  it  occasionally  happens  that  more  efficient  measures  are 
required ;  the  blood,  though  prevented  from  flowing  through  the 
anterior  openings  of  the  nose,  being  observed  to  trickle  down 
into  the  throat  It  is  then  necessary  to  close  the  posterior  nares 
also,  by  introducing  a  piece  of  lint  This  may  be  done  in 
various  ways,  and  instruments  have  been  contrived  for  the  pur- 
pose ;  but  the  most  convenient  method  is  to  pass  a  probe, 
curved  to  the  form  of  the  palate,  through  the  nose  into  the 
pharynx,  and  then  draw  it  out  of  the  mouth,  conveying  by  its 
means  a  piece  of  strong  ligature,  about  a  foot  and  a  half  in 
length.  A  compress  of  lint^  large  enough  to  obstruct  the  pos- 
terior opening  of  the  nostril,  is  next  tied  securely  to  the  middle 
of  the  thread  which  issues  from  the  moutL  The  other  end 
being  pulled,  this  plug  is  drawn  backwards,  and,  with  the  assist^ 
ance  of  the  operator's  left  fore-finger,  is  lodged  behind  the  soft 
palate,  at  the  nasal  orifice.  The  two  ends  of  the  thread  are  then 
secured ;  and  when  it  is  judged  safe  to  remove  the  plug,  the 
thread  that  lies  in  the  mouth  affords  the  ready  means  of  doing  so. 

Polypus  of  the  Nose. 

Tumours  of  several  different  kinds  are  met  with  in  the  nasal 
cavities  ;  and  though  comprehended  under  the  general  denomi- 
nation of  polypus,  must  be  carefully  discriminated  in  regard  to 
their  prognosis  and  treatment     The  most  common  of  these 
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growths  possess  a  soft,  but  rather  tough  consistence,  and 
yellowish-gray  colour;  they  bleed  slightly  when  injured,  and 
have  not  much  sensibility ;  they  often  contain  collections  of 
limpid  fluid,  so  as  to  constitute  thin  bags.  These  are  named 
Simple,  Mucous,  or  Benign  PolypL  They  grow  from  the 
mucous  membrane  generally,  where  it  covers  the  upper  part  of 
the  nostrils,  sometimes  where  it  lies  upon  the  inferior  sponpy 
bone,  but  never  from  the  septum.  They  seldom  exist  singly, 
and  are  often  met  with  in  numbers  together.  One  nostril  is 
very  rarely  affected  alone.  They  occur  at  all  periods  of  life,  but 
are  most  frequent  about  middle  age.  They  enlarge  until  the 
cavity  is  filled,  and  then  remain  stationary,  without  causing  any 
expansion  of  the  face  by  the  pressure  proceeding  from  their  con- 
tinued increase.  The  symptoms  which  they  occasion  are, 
obstruction  of  respiration,  an  uneasy  sensation  of  stuffing  of  the 
head,  dulness  or  total  loss  of  smell  and  taste,  and  sometimes 
deafness.  It  is  generally  observed  that  these  symptoms  are 
most  distinct  in  moist  weather,  and  least  so  in  an  opposite  state 
of  the  atmosphere. 

The  treatment  of  mucous  polypus  consists  in  removing 
them ;  and  though  various  methods  have  been  employed  for 
this  purpose,  there  can  be  no  doubt  that  the  best  mode  of  effect- 
ing it  is  evulsion  by  forceps.  The  instrument  must  be  so  small 
that  its  blades  can  be  passed  up  along  the  sides  of  the  polypus 
to  its  root,  where  they  should  be  fixed  by  strong  compression  of 
the  handles.  The  surgeon  then,  by  a  compoimd  movement  of 
pulling  and  twisting,  the  latter  of  which  should  be  steadily  in 
one  direction,  endeavours  to  disengage  the  connections  of  the 
tumour.  He  may  fail  in  the  first  or  several  subsequent  attempts^ 
but  by  careful  and  persevering  efforts,  guided  by  acquaintance 
with  the  shape  of  the  cavity,  he  is  sure  of  ultimately  eradicating 
the  disease.  Except  in  those  rare  cases  where  the  polypus  is 
single,  the  patient  can  hardly  be  completely  relieved  by  one 
operation ;  and  the  nostrils,  though  seemingly  quite  cleared,  are 
again  and  again  found  more  or  less  occupied  by  a  similar 
excrescence.    The  cause  of  this  is  probably  not  so  much  repro- 
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duction  as  expansion  of  the  polypous  growth,  and  the  repeated 
relapses,  therefore,  ought  not  to  occasion  discouragement.  Astrin- 
gent washes  and  caustic  are  sometimes  employed  to  repress  the 
tendency  to  new  formation,  but  there  is  reason  to  believe  that 
the  good  eflfects  obtained  in  this  way  are  very  inconsidemble, 
and  it  would  be  improper  to  confide  in  them  so  far  as  to  with- 
hold the  use  of  the  forceps,  so  long  as  any  vestige  of  the  disease 
can  be  discovered  to  exist.  It  is  necessary  to  beware  of  mis- 
taking for  this  disease  a  mere  thickening  of  the  mucous  mem- 
brane over  the  inferior  spongy  bone,  which  is  common  in  children, 
or  a  projection  of  the  septum  to  one  side,  which  exists  to  a  slight 
degree  in  most  people,  and  not  unfrequently  encroaches  so  much 
on  the  nostril  as  to  occasion  serious  inconvenienca 

The  next  kind  of  polypous  growth  from  the  nasal  cavities 
that  may  be  mentioned  is  of  variable  consistence,  from  the  soft- 
ness of  brain  to  the  firmness  of  glandular  tissue,  but  is  always 
extremely  friable  in  its  structure,  so  as  to  tear  easily,  and  when 
subjected  to  extension,  gives  way  at  the  part  where  the  force  is 
applied.  It  bleeds  profusely  when  injured — tends  to  increase 
without  any  limitation,  making  room  for  its  accommodation  by 
expanding  and  separating  the  bones  of  tlie  face — and  is  found 
to  originate  from  the  osseous  substance  of  the  parietes  of  the 
cavity.  This  medullary,  bleeding,  or  malignant  polypus,  as  it  is 
named,  usually  occurs  at  the  middle  and  later  periods  of  lifa 
It  is  distinguished  by  the  characters  which  have  been  mentioned, 
and  by  being  attended  with  pain,  and  bloody  or  purulent  fetid 
discharga  The  rapidity  of  its  progress  is  very  variable,  but  its 
result  is  always  unfavourable. 

The  radical  removal  of  this  disease  is  impracticable,  and 
when  the  morbid  disposition  is  very  active,  or  when  the  disposi- 
tion to  bleed  is  great,  any  attempts  to  delay  its  progress  by 
extracting  as  much  of  the  mass  as  can  be  reached,  are  hardly 
prudent,  being  more  likely  to  accelerate  than  prolong  the  patient'^s 
fate.  In  cases  of  a  milder  description,  advantage  may  be  derived 
from  clearing  the  nostrils  occasionally,  which  is  easily  accom- 
plished, and  relieves  the  patient  from  time  to  time.    The  opera* 
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tion  cannot  be  performed  well  with  forceps  alone,  as  the  want 
of  cohesion  in  the  morbid  structure  prevents  them  from  removing 
any  more  of  the  mass  than  what  is  actually  embraced  between 
their  blades.  Knives,  scissors,  and  hooks  are  employed,  but  the 
best  instrument  for  the  purpose  is  a  finger,  which,  being  intro- 
duced into  the  expanded  nostrils,  feels  where  the  polypus  is 
attached,  and  forces  it  away  from  the  bone.  The  cavity,  having 
been  thus  emptied,  is  stuflfed  with  lint  to  stop  the  bleeding. 

Tlie  third  and  last  kind  of  polypus  that  requires  to  be  noticed 
is  remarkably  distinguished  by  the  extreme  firmness  of  its  tex- 
ture, which  nearly  equals  tendon  in  strength-  It  is  distinctly 
fibrous,  and  has  hence  been  named  the  Fibrous  Polypus.  It 
bleeds  profusely  when  injured,  increases  without  any  limit, 
descending  into  the  pharynx,  and  proceeding  beyond  the  external 
orifice  of  the  nose,  and  ultimately  proves  fatal  by  causing  hemor- 
rhage, suffocation,  or  pressure  on  the  brain.  It  almost  always 
exists  singly,  and  occurs  chiefly  in  young  adidts  of  the  male  sex. 
M,  Dupuytren,  who  first  remarked  the  peculiarities  of  this  fibrous 
structure,  supposes  that  it  frequently  exists  as  an  antecedent  of 
the  medidlary  or  brain-like  polypus,  into  which  it  degraierates, 
first  at  the  part  most  distant  from  its  root,  and  ultimately 
throughout  its  whole  extent.  It  may  be  stated,  however,  on  the 
evidence  of  extensive  observation,  that  the  soft  kind  of  growth 
often  (so  far  as  I  have  seen,  always)  displays  its  proper  charac- 
ters from  the  commencement ;  and  there  are  cases  on  record  in 
which  the  fibrous  polypus  retained  its  distinctive  firmness  of 
texture  after  existing  for  years,  and  attaining  a  great  size.  It 
seems  to  adhere  to  the  bone,  but  not  to  depend  on  any  diseased 
condition  of  that  tissue,  so  that  if  torn  out  by  the  root  it  may  be 
permanently  removed.  This  method  has  been  recommended  by 
Dupuytren  as  the  only  mode  of  effectual  treatment  Sometimes 
it  distends  the  antrum  maxillare, — and,  having  caused  absorp- 
tion of  the  walls  of  the  cavity,  protrudes  under  the  cheeks, 
where  it  may  be  exposed  by  dividing  the  mucous  membrane  of 
the  mouth,  and  seized  with  forceps.  The  instnmients  for  this 
purpose  should   be  very  strong,  and  provided  with  numerous 
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laige  projectiug  teeth.  Several  pairs  in  general  are  required  to 
be  fixed  in  succession  as  space  is  gained, — and  the  strength  of 
two  or  more  stout  assistants  has  been  found  necessaiy  to  effect 
the  evulsion.  In  performing  such  operations,  the  surgeon  should 
be  prepared  for  a  profuse  hemorrhage, — and,  as  a  precautionaiy 
measure,  ought  to  pass  a  thread  for  plugging  the  posterior  open- 
ing of  the  nostril,  if  this  shoidd  prove  necessary. 

Polypous  growths  of  different  kinds  sometimes,  instead  of 
growing  forwards  into  the  nose,  descend  into  the  pharynx.  In 
such  cases  the  best  plan  is  to  detach  the  poljrpus  by  seizing  its 
roots  with  forceps  introduced  through  the  nostril,  and  then  draw 
it  from  the  nose  or  push  it  into  the  throat 

Ulcers  and  other  Diseases  of  the  Aloe  of  the  Nose, 

It  has  already  been  observed  that  warty  excrescences  on  the 
face  are  apt  to  degenerate  into  malignant  sores  in  the  advanced 
period  of  life.  When  cancers,  originating  from  this  or  other 
sources,  are  seated  over  the  cartilages  of  the  nose,  it  is  prudent 
to  cut  away  a  portion  of  the  whole  thickness  of  the  parietes,  as 
the  disease  can  hardly  be  extirpated  otherwise,  and  ineffectual 
attempts  would  probably  promote  the  diseased  process.  If  this 
operation  is  performed  early,  the  cut  edges  may  be  brought 
together  and  united  so  as  to  leave  no  perceptible  deformity. 

The  skin  of  the  nose  is  liable  to  an  over-growth,  which  at 
first  makes  it  present  a  warty  or  tuberculated  appearance,  but 
when  more  advanced,  completely  alters  its  shape,  and  constitutes 
large,  irregular,  pendulous  masses,  which  occasion  great  defor- 
mity and  inconvenience.  In  cases  of  this  kind,  that  are  so 
aggravated  as  to  warrant  an  operation,  the  redundant  substance 
may  be  shaved  off,  while  the  suigeon,  by  keeping  his  finger  in 
the  nostril,  ascertains  the  extent  to  which  he  should  cut  Cold 
applications  restrain  the  bleeding;  and  when  cicatrization  is 
completed,  wonderfully  little  trace  of  the  disease  remains.  It 
may  afterwards  return  and  require  similar  treatment^  but  the 
operation  is  seldom  necessary  more  than  once. 

Lupus,  or  noli  me  tangercy  is  an  obstinate  ulceration  of  the 

2n 
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nose  or  adjacent  parts,  always  superficial  in  the  first  instance, 
and  generally  continuing  so,  but  sometimes  extending  more 
deeply  and  causing  extensive  destruction  of  the  tace.  It  presents 
various  appearances,  but  in  general  has  the  character  of  healing 
at  one  part  while  it  extends  at  another.  The  ulcer  is  usually 
covered  with  a  scab,  and  surrounded  with  inflamed  skin.  The 
disease,  though  left  to  itself,  sooner  or  later  suffers  a  spontaneous 
cure,  but  seldom  until  great  deformity  is  occasioned  by  its 
ravages.  It  occurs  chiefly  in  youth,  and  affects  females  more 
frequently  than  males. 

The  treatment  of  this  affection  is  very  unsatisfactory,  since 
the  mode  employed  often  proves  unavailing,  or  procures  merely 
a  temporary  amendment  The  general  health,  if  deranged,  ought 
to  be  restored  if  possible  by  an  appropriate  course  of  alterative 
medicine  and  diet ;  but  it  is  on  local  applications  that  the 
principal  reliance  is  usually  placed.  Of  these,  different  prepara- 
tions of  arsenic  are  regarded  as  the  most  efficient ;  but  I  have 
found  most  advantage  from  the  use  of  caustic  potass. 

Restoration  of  the  Nose, 

The  nose  may  be  defective  as  a  fault  of  original  formation, 
or  from  the  effects  of  violence,  or  in  consequence  of  ulceration. 
The  want  of  this  feature  not  only  causes  a  most  disagreeable 
deformity,  but  impairs  the  sense  of  smell,  and  exposes  the 
patient  to  annoyance  from  the  entrance  of  foreign  matters  into 
the  nostrils.  Ingenious  practitioners  have  endeavoured  to  con- 
struct a  substitute  for  the  lost  part,  by  attaching  in  its  place  a 
flap  of  skin  taken  from  some  other  part  of  the  body.  There  ore 
two  methods  that  have  been  chiefly  followed  in  doing  this, 
which  are  named  the  Italian  and  Indian.  The  fonner  was 
contrived  and  practised  by  Taliacotius.  It  consisted  in  dissect- 
ing from  the  arm  a  flap  of  skin,  uniting  one  of  its  edges  to  the 
face,  while  the  other  remained  attached  to  the  arm,  and  after  the 
union  was  completed,  separating  the  piece  of  skin  entirely  firom 
the  arm,  fashioning  it  properly  for  representing  the  nose,  and 
completing  its  union  with  the  face.    This  operation  seems  to 


NOSE.  547 

have  been  repeatedly  performed  by  Taliacotins,  and  some  of  his 
contemporaries,  bnt  has  not  been  adopted  in  modem  surgery. 
The  Indian  method  is  simpler,  and  better  calculated  to  attain  the 
object  in  view.  It  is  executed  by  dissecting  from  the  forehead 
a  flap  of  skin  sufficient  for  constructing  the  absent  feature.  The 
size  and  shape  requisite  for  this  purpose  having  been  determined 
by  fitting  a  piece  of  card  or  wax  into  its  place,  and  then  expand- 
ing this  upon  the  forehead,  .where  its  extent  is  defined  by 
marking  the  skin  round  it  with  ink,  the  flap  is  detached,  with 
the  exception  of  a  narrow  slip  at  its  lower  part,  which  is  left  to 
supply  it  with  nourishment,  and  its  edges  are  connected  by 
stitches  to  raw  surfaces  formed  where  they  are  required  on  the 
face.  Tubes  are  inserted  into  the  nostrils  to  permit  respiration, 
and  a  sufficient  quantity  of  lint  is  introduced  to  give  them  the 
requisite  shape.  Cloths  wet  with  cold  water  are  then  applied  to 
moderate  the  subsequent  action,  and  promote  union  by  the  first 
intention.  This  operation,  which  seems  to  be  of  very. ancient 
origin,  was  first  adopted  in  this  country  by  Mr.  Carpue.  It  has 
since  been  frequently  practised  both  at  home  and  abroad,  and 
often  with  results  highly  creditable  to  the  dexterity  of  the 
operators.  But  though  noses  may  thus  be  formed  which  would 
not  attract  attention  at  a  distance,  and  appear  tolerably  well 
in  a  drawing,  where  the  disparity  of  colour,  surface,  and  other 
characters  are  not  expressed,  it  must  be  admitted,  that  the  sub- 
stitute is  almost  always  even  more  disagreeable  than  the 
deficiency ;  and  there  is  good  reason  for  regarding  such  achieve- 
ments as  more  curious  than  useful,  especially  as  by  means  of 
enamel  or  other  suitable  compositions,  imitations  of  the  lost  part 
may  be  constructed,  which  prove  more  seemly,  and  much  less 
uncomfortable  to  the  patient. 
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CHAPTER    XXV. 

THE  EAR. 

Foi'eiyn  Bodies  in  the  Ear, 

Children  are  very  apt  to  introduce  peas  and  other  small  bodies 
into  the  ear,  and  attempts  to  remove  them  with  forceps  of  the 
usual  construction  tend  to  press  them  inwards.  The  forceps^  or 
a  slightly-curved  steel  probe,  is  the  most  convenient  instrument 
for  the  purpose.  It  has  happened  that  the  extraneous  substance, 
by  swelling  after  its  introduction,  or  by  being  very  forcibly  in- 
serted, resisted  the  most  careful  eflforts  at  removal  in  this  way, 
and  it  has  become  necessary  to  make  an  incision  into  the  tube  of 
the  ear  at  its  posterior  side,  so  as  to  permit  the  introduction  of 
a  hook  or  probe  for  effecting  the  dislodgement.  Such  a  proceed- 
ing can  very  rarely  be  necessary,  and  the  surgeon  should  beware 
of  having  recourse  to  it  in  cases  where  he  cannot  detect  the 
foreign  body  by  external  examination,  and  is  led  to  believe  in 
its  presence  merely  by  the  relation  of  the  patient's  friends,  as  an 
erroneous  impression  of  this  kind  is  frequently  produced  by  dis- 
agreeable feeUngs  in  the  ear,  remaining  after  the  removal  of  some 
irritating  substance. 

The  ceruminous  secretion  of  the  ear  frequently  accumulates 
in  undue  quantity,  and  occasions  deafness  more  or  less  complete. 
When  this  is  discovered  by  inspection  of  the  cavity  in  a  bright 
light,  a  little  oil  should  be  introduced  to  soften  the  mass,  after 
which  repeated  injections  of  warm  water  are  to  be  thrown  in  to 
wash  out  the  wax.  The  patient  should  afterwards  avoid  ex- 
posure to  cold,  and  take  measures  to  prevent  the  same  thing  from 
happening  again. 

A  pretematurally  dry  state  of  the  meatus  and  membrane  of 
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the  tympanum,  depending  upon  a  deficient  secretion  of  wax,  also 
impairs  the  sense  of  hearing,  and  benefit  in  such  circimistances 
is  often  derived  from  anointing  the  sarface  with  some  stimulat- 
ing ointment,  as  a  mixture  of  axunge  with  a  small  proportion  of 
oil  of  cloves,  or  any  other  of  a  similar  kind. 

Inflammation  and  SvppwaUcn  of  the  Ear. 

Inflammation  of  the  ear  is  generally  induced  by  exposure  to 
cold.  It  is  attended  with  pain,  more  or  less  acute,  and  either 
confined  to  the  ear,  or  extending  through  the  head.  Pressure  or 
motion  of  the  auricle  increases  the  patient's  distress,  and  there  is 
constitutional  disturbance  in  proportion  to  the  severity  of  the 
local  complaint  The  attack  terminates  in  resolution  or  suppura- 
tion, the  matter  in  the  latter  case  being  effused,  either  exteriorly 
to  the  membrane  of  the  tympanum,  or  within  it,  so  as  to  cause 
pressure  and  absorption,  for  obtaining  vent  to  escape.  In  the 
former  case  there  is  merely  a  running,  which  admits  of  cure 
without  loss  of  hearing ;  but  in  the  latter,  there  is  apt  to  be  caries 
of  the  temporal  bone,  and  a  permanent  discharge,  with  partial  or 
complete  deafnesa 

The  treatment  of  the  inflammatory  state  requires  bleeding, 
cathartics,  warm  fomentations,  and  the  antiphlogistic  regimen. 
The  chronic  discharge  of  matter  demands  the  injection  of 
metallic  washes,  and  blistering  on  the  back  of  the  neck.  And 
when  the  bones  are  affected,  the  same  means  may  be  employed, 
but  with  an  unfavourable  prognosis.  Recovery  from  this  state 
sometimes  occurs  ;  but  more  frequently  the  disease  proves  obsti- 
nate, and  occasionally  fatal,  by  leading  to  a  morbid  condition  of 
the  brain,  particularly  the  formation  of  abscesses  in  its  substance. 

Polypus  of  the  Ear. 

Polypous  excrescences  are  occasionally  met  with  growing 
from  the  cavity  of  the  ear,  and  protruding  either  through  the 
external  aperture,  or  an  opening  caused  by  absorption  in  the  pos- 
terior wall  of  the  canal.  They  usually  possess  a  florid  colour, 
and  vascular  structure.    They  are  attended  with  a  thin  muco- 
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purulent  discharge^  and  seem  to  agree  in  their  nature  with  the 
gi-owths  which  spring  from  the  lining  membrane  of  the  prepuce 
and  the  conjunctiva,  in  consequence  of  inflammation  terminating 
in  suppuration.  The  best  mode  of  treating  them  is  to  pull  away 
with  forceps  as  much  as  possible  of  their  substance,  and  then 
touch  the  remaining  surface  with  nitrate  of  silver,  afterwards 
using  injections  of  sulphate  of  zinc,  or  other  metallic  solutionsi, 
to  correct  the  morbid  action  of  the  membranes. 

Obstruction  of  the  Eustachian  Tubcy  and  PerfoToiion  of  the 

Merfibranc  of  the  Tympanum. 

The  Eustachian  tube  is  liable  to  be  obstructed  at  its  pharyn- 
geal extremity  by  a  variety  of  circimistances,  of  which  the  most 
deserving  of  notice  are,  thickening  and  adhesion  of  its  lining 
membrane,  consequent  on  inflammation  of  the  throat,  enlarge- 
ment of  the  tonsils,  and  nasal  polypus.  It  has  been  already 
mentioned,  in  regard  to  the  two  last  of  these  affections,  that  they 
occasionally  give  rise  to  deafness  in  this  way,  which  is  relieved 
by  their  removal  But  when  the  tube  is  closed,  the  only  method 
of  restoring  the  patient's  hearing  is  to  remove  the  obstruction, 
by  introducing  probes  or  injections  through  the  nose  into  the 
contracted  or  obliterated  tube.  This  operation  is  so  extremely 
difiicult  and  imcertain,  that  it  cannot  be  regarded  as  affording 
any  real  advantage  ;  and  it  has  therefore  been  proposed,  in  such 
cases,  to  make  an  opening  in  the  membrane  of  the  tympanum, 
so  as  to  place  it  in  equilibriimi  as  to  the  pressure  of  the  atmos- 
phere, on  its  internal  as  well  as  external  surface.  Numerous 
attempts  have  been  made  with  this  view,  and  frequently  with 
temporary  benefit.  The  return  of  deafness,  which  the  patient 
has  almost  always  suffered,  has  been  ascribed  to  closure  of  the 
aperture,  and  various  modes  of  making  it  have  been  proposed,  in 
order  to  prevent  the  edges  of  the  wound  from  uniting.  It  is 
probable,  however,  that  the  relapse  depends  on  other  circum* 
stances,  as  it  is  not  easy  to  conceive  how  the  edges  of  such 
wounds  could  unite,  except  as  a  rare  accident^  and  since  the 
deafness  has  returned,  even  after  a  part  of  the  membrane  was 
actually  removed. 
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Abdomek,  paracentesis,  381 

wounds  of,  326 

Abscess,  61 

chronic,  65 

iliac,  860 

lumbar,  223 

milk,  812 

psoas,  234 

Absorbents,  inflammation  of,  437 

Absorption,  48 

Acromion,  fracture  of,  192 

Acupunctnration,  26 

Albugo,  500 

Amputation,  161 

Anasarca,  37 

Anchylosis,  253 

Aneurism,  101 

axillary,  124 

external,  113 

osseous,  138 

yaricose,  140 

by  anastomosis,  129 

Ankle,  dislocation  of,  245 
Anthrax,  488 

Antrum  maxillare,  abscess  of,  535 
Anus,  chapped,  365 

fistula  of,  878 

imperforate,  361 

preternatural,  848 

prolapsus  of,  369 

Aorta,  ligature  of;  121 
Arm,  amputation  of,  170 
Arteries,  91 

wounds  of,  95 

Arteriotomy,  17 

Astragalus,  dislocation  of;  245 

Axillaiy  aneurism,  124 

B 

Bladder,  catarrh  of,  426 

irritable,  425 

paralysis  of,  829 

puncture  of,  895 

Bleeding,  18 
Blisters,  24 
Boils,  488 
Bone,  bending  of,  196 


Bone,  cystic  tumour  of,  220 

death  of,  208 

exfoliation  of,  208 

•  fibro-cartilaginous  tumour  of,  219 

frwriUty  of,  228 

inflammation  of,  198 

medullary  sarcoma  of,  219  ' 

reunion  of,  188 

reproduction  of,  203 

•  suppuration  of,  212 

Brachial  aneurism,  128 
Brain,  compression  of,  468 

concussion  of,  463 

—  inflammation  of,  465 

wounds  of,  478 

Bronchocele,  301 

Bruises,  141 

Bubo,  487 

Bunion,  288 

Bums,  150 

Bursae,  inflammation  of,  285 

muoosB,  285 


Calculus,  urinary,  in  male,  899 

in  female,  428 

removal  of,  per  urethram,  407 

renal,  401 

salivary,  521 


Callus,  175 

Cancer,  78 

Carbuncle,  488 

Caries,  212 

Carotid,  ligature  of,  126 

Cartilages,  ulceration  of,  262 

Cataract,  capsular,  507 

coucning  for,  508 

extraction  of,  510 

Catheter,  female,  421 

male,  878 

Cauteiy,  actual,  26 

Chancres,  432 

Chemosis,  496 

Chilblains,  149 

Chordee,  480 

Choroid  coat,  dropsy  of,  506 

Cicatrization,  process  of,  46 

removal  oi  contiaction  from,  50 
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Cirsocele,  449 

Clavicle,  dislocation  of,  246 

fracture  of,  191 

Cloaca,  202 

Conjanctira,  inflammation  of,  496 

granular  surface  of,  601 

Cornea,  opacity  of,  600 

ulceration  of,  499 

Corns,  492 
Counter-irritants,  24 
Cranium,  fracture  of,  471 

fissure  of,  471 

depression  of,  472 

Cupping,  20 
Cutaneous  diseases,  489 


D 

Dislocations,  simple,  288 

compound,  247 

Dura  mater,  concussion  of,  466 

£ 
Ear,  extraction  of  foreign  bodies  from, 
648 

inflammation  of,  549 

polypus  of,  649 

suppuration  of,  649 

Ecchymosis,  141 

Ectropium,  616 

Effusion,  87 

Elbow-joint,  dislocation  of,  289 

excision  of,  267 

Emph3rsema,  808 

Encanthis,  617 

Entropium,  616 

Epiphora,  619 

Epiphyses,  detachment  of,  196 

Epistaxis,  641 

Erysipelas,  486 

Erythema,  484 

Eustachian  tube,  obstruction  of,  560 

Exfoliations,  201 

Exostosis,  217 

Eye,  extirpation  of,  612 

medullary  sarcoma  of,  612 

Eyelids,  cancer  of,  618 

encysted  tumours  of,  617 


Fascia,  palmar,  contraction  of,  496 
Femoral  artery,  ligature  of,  118 
Femur,  fracture  of,  184 
Fever,  hectic,  66 

■ symptomatic,  6 

Fibula,  uacturo  of,  181 
Fingers,  amputation  of,  161 

dislocation  of,  241 

fracture  of,  181 

Fistula,  68 

in  ano,  373 

in  perineo,  390 


Fistula  lachrymalis,  620 

salivaris,  621 

Foot,  partial  amputation  of,  164 
Fore-arm,  amputation  of,  170 

fracture  of,  189 

Fractures,  174 

compound,  179 

simple,  175 

reparation  ot,  176 

Fragilitas  ossium,  222 
Fnenum  linguaa,  short,  530 
Frost-bite,  149 
Fungus  hwmatodes,  82 
Furunculus,  488 

G 

Ganglion,  286 
Gangrene,  32 

hospital,  66 

Gleet,  428 
Gonorrhoea,  428 

preputiaUs,  481 

Granulation,  46 
Gum-boil,  536 

H 
Hiematocele,  448 
Hnmaturia,  426 
Harelip,  524 
Hemorrhage,  95 

internal,  806 

secondary,  100 

Hemorrhoids,  869 
Hernia,  332 

cerebri,  474 

congenital,  836 

femoral,  860 

operation  for,  363 

humoralis,  448 

inguinal,  333 

operation  for,  343 


incarcerated,  840 
internal,  868 
reducible,  838 
strangulated,  840 
umbilical,  366 
ventral,  868 


Hip-disease,  269 
'  Hip-joint,  amputation  at,  170 
. dislocation  of,  242 

Humeral  artery,  li^ture  of,  122 
I  Humerus,  fracture  of,  190 
I  Hydrocele,  444 
I  Hydrocephalus,  476 

Hypopion,  504 

I 

I  Iliac,  common,  ligature  of,  121 

j external,  ligature  of,  119 

' intenial,  ligature  of,  120 

I  Inflammation,  1 
causes  of,  9 


INDEX. 


553 


Inflammation,  treatment  of,  14 
Injuries,  external,  141 
Innominata,  ligature  of,  127 
Intestine,  woonda  of,  327 
Introduction,  1 
Iris,  protrusion  of,  606 
Iritis,  503 
Issues,  26 


Jaw,  tumours  of,  680 

lower,  dislocation  of,  246 

excision  of,  588 

fracture  of,  193 

upper,  excision  of,  537 

Joints,  dropsy  of,  249 

excision  of,  262 

false,  196 

inflammation  of,  248 

movable  cartilages  in,  260 

nenrous  or  hysterical  affections 

of,  258 

porcellanons  alteration  of,  257 

ulceration  of  cartilages  of,  256 

wounds  of,  247 


Keratonyxis,  612 
Kidney,  calculus  of,  402 
Knee-joint,  dislocation  of^  244 


Laryngotomy,  291 
Leg,  amputation  of,  165 

fracture  of,  181 

Leucoma,  600 

Lip,  cancer  of,  527 

Lithotomy,  bilateral  operation,  419 

high  operation,  419 

lateral  operation,  412 

recto-yesical  operation,  420 

Lithotrity,  409 
Lupus,  646 

M 

Mamma,  carcinoma  of,  819 

chronic  abscess  of,  816 

chronic  induration  of,  812 

cystic  sarcoma  of,  818 

excision  of,  322 

fibrous  sarcoma  of,  817 

irritable,  318 

medullary  sarcoma  of,  824 

simple  sarcoma  of,  816 

sinuses  of,  316 

yascular  sarcoma  of,  816 

Metacarpus,  fracture  of,  181 
Metatarsus,  amputation  of,  166 

fracture  of,  181 

Mollities  ossinm,  222 
Mortification,  29 
causes  of,  81 


Mortification,  treatment  of,  83 

Moxa,  24 

Muscles,  absorption  of,  271 

contraction  of,  278 

displacement  of,  271 

paralysis  oli  278 

mptore  of,  270 

wounds  of,  269 

N 
Nierus,  181 

Nails,  inversion  of,  498 
Nebula,  600 
Necrosis,  200 
Nerves,  division  of^  480 

tubercle,  subcutaneous,  of,  482 

tumours  of,  482 

Node,  200 

Noli  me  tangere,  645 

Nose,  cancer  of,  646 

enlargement  of,  645 

extraction  of  foreign  bodies  from, 

640 

fracture  of  bones  of,  198 

hemorrhage  from,  641 

polypus,  fibrous,  of,  544 

medullary,  of,  543 

mucous,  of,  642 


restoration  of,  646 

O 
(Edema,  87 
(Esophagotomy,  297 
(Esophagus,  foreign  bodies  in,  295 

strictuTB  of,  298 

Olecranon,  fracture  of,  189 

Onychia,  494 

Ophthalmia,  gonorrhoea],  499 

purulent,  498 

tarsi,  614 

Orbit,  tumours  of,  614 
Osteo-sarcoma,  219 
Ostitis,  200 
Ovarian  dropsy,  461 
tumours,  461 


Palate,  spHt,  624 
Paraphymosis,  440 
Paronychia,  494 
Parulis,  535 
Patella,  dislocation  of,  244 

fracture  of,  183 

Pelvis,  fracture  of,  195 
Penis,  amputation  of,  442 

cancer  of,  442 

sores  of,  482 

Periostitis,  198 

Peroneal  artery,  ligature  of,  118 

Pharynx,  extraction  of  foreign  bodies 

fix>m,  295 
Phymosis,  488 
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Plantar  arteriea,  wounds  of,  117 
Pneumothorax,  310 
Poisons,  152 
Polypus,  541 
Popliteal  aneurism,  118 
Prostate,  calculi  of,  395 

enlargement  of,  393 

Pterygium,  600 
Pupil,  artilicial,  504 
Pus,  60 

R 

Rachitis,  221 

Radial  artery,  ligature  of,  123 

Radius,  dislocation  of,  240 

fracture  of,  189 

Ranula,  523 
Reaction,  19 
Rectum,  extraction  of  bodies  from,  367 

fissures  and  ulcers  of,  365 

polypus  of,  371 

stricture  of,  362 

Recto-vesical  fistula,  420 
Resolution,  28 

Retina,  inflammation  of,  506 
Ribs,  fracture  of,  194 


Sarcoma,  adenoid,  74 

adipose,  74 

carcinomatous,  77 

cystic,  76 

fibro,  76 

medullary,  81 

scrofulous,  84 

simple,  72 

vascular,  72 

Scalds,  150 

Scalp,  contusions  of,  474 

— — —  tumours  of,  476 

wounds  of,  475 

Scapula,  fracture  of,  192 
Sclerotic,  inflammation  of,  502 
Scleroticonyxis,  512 
Scrotum,  cancer  of,  457 

sarcomatous  enlai^ment  of,  456 

Sequestrum,  202 

Seton,  25 

Shoulder-joint,  amputation  at,  171 

— ^  dislocation  of,  237 

excision  of,  264 

Sinking,  18 
Sinuses,  68 
Slough,  80 
Sphacelus,  30 
Spina  bifida,  480 

yentosa,  212 

Spinal  marrow,  concussion  of,  478 
Spine,  curvature  of,  228 
■  '  inflammation  of,  223 

Sprains,  232 
SUff,  413 


Staphyloma,  501 

Strabismus,  276 

Styptics,  98 

Subclavian  arteiy,  liffatore  of,  124 

Suppuration,  interstitial,  61 

superficial,  61 

Syncope,  18 

Synovial  membrane,   degeneration    of 
252 


Tarsus,  amputation  of,  165 

Taxis,  340 

Tendons,  inflammation  of,  283 

rupture  of,  281 

wounds  of,  281 

Teeth,  533 

extraction  of,  534 

Testicle,  cystic  sarcoma  of,  452 

chronic  enlargement  of,  451 

extir})ation  of,  454 

fungus  of,  454 

inflammation  of,  443 

medullary  sarcoma  of,  452 

suppuration  of,  453 

Thigh,  amputation  of,  166 

fracture  of,  184 

Thorax,  paracentesis  of,  810 

wounds  of,  805 

Throat,  wounds  of,  289 

Thrombus,  15 

Thumb,  dislocation  of,  241 

Tibia,  fracture  of,  182 

Tibial  artery,  ligature  of  anterior,  118 

posterior,  117 

Tic-douloureux,  481 
Toes,  amputation  of,  164 

exostosis  from,  494 

fracture  of,  181 

Tongue,  cancer  of,  530 

excision  of,  530 

ulceration  of,  529 

Tonsils,  chronic  enlargement  of,  532 

excision  of,  533 

inflammation  of,  581 

suppuration  of,  581 

ulceration  of,  582 

Tourniquet,  159 
Tracheotomy,  291 
Transfusion,  100 
Trepanning,  467 
Trichiasis,  516 
Tumours,  encysted,  87 
— ^—  general  observations  on,  88 
Tympanum,  puncturing  the  membrane 
of,  550 

U 

Ulna,  fracture  of,  189 
Ulnar  artery,  ligature  of,  128 
Ulcers,  49 
indolent,  58 
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Ulcers,  irritable,  66 

specific,  68 

• treatment  of,  49 

—  weak,  61 

Union  by  first  intention,  40 

Urethra,  contusion  of,  892 

m^tnre  (rf,  892 

stncture  of,  882 

Urine,  extravasation  of,  896 

incontinence  of,  424 

retention  of,  in  nude,  877 

in  female,  421 

Utems,  cancer  of,  468 

excision  of,  469 

polypus  of,  469 

retroversion  of,  422 

— -«-  sarcomatous  tumours  of,  468 


Vagina,  imperforate,  468 


YalgUB,278 
Vmc,  187 

aneurismal,  189 

Yarns,  278 

Veins,  inflammation  of,  184 

wounda  of,  186 

Venesection,  16 

Vertebr»,  dislocation  of,  479 

fracture  of;  479 

W 
Warts,  491 
Whitlow,  494 
Wounds,  148 

contused,  144 

pmshot,  146 

incised,  148 

—  punctured,  144 
Wriat,  dislocation  of,  240 
Wry-neck,  276 
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THE  COMPLETION 


OF 


The  Dictionary  of  the  Bible; 

ITS  ANTIQUrriBS,  BIOGIUPHT,  GBOGEAFHT,  AND  NATURAL  HIBTOBT. 

BT  THS  FOLLOWINa  WBITBB8  :— 


Archbishop  or  Toek. 
BuHOP  or  Caloutta. 

BlBBOP  or  SLiLLALOB. 

BuHOP  or  OLouonrxR  ahd  Bbxstol 
Rbv.  Losd  AxmuB  Hkhvit. 
Dkah  or  CAjmEBBumr. 
Bailct,  Rbt.  Herkt,  RD. 
Baxbt,  Rkt.  JiuraMD,  M.A. 
Bbvah,  Rbv.  William  L.,  M.A. 
Blakbblbt,  Cahob,  B.D. 
Bbown«  Rbv.  T.  B.,  )LA. 
Bbowvb,  Abobdbaoob. 
Bboiwiib,  PBoraBBOB  Haboud,  B.D. 
Bulldoe,  Rbv.  W.  T.»  M.A. 
Clabxb.  Rbv.  Bajcubl^  M.A. 
Cook,  Rbv.  F.  C,  X.A. 
Davibb,  Rbv.  Llewbltb,  KA. 

DbOTBOH,  BH ABUBIb 

Dbaxb,  Rbv.  William,  ILA. 
Bddbup,  Bbv.  B.  p.,  ILA. 
Fabiub,  Bbv.  F.  W.,  X.A. 
FBBavflBOB,  JamhUi  F.R& 
FrouuuB,  Bdkubd  Ik,  K.A. 
Gabdcn,  Rbv.  Fbahcis. 
Gotch/Rev.  F.  W.,  LIi.D. 
Obovb,  Gbobob. 
Hawbiih,  Rbv.  Babbbbt,  B.IX 
Hatmav,  Bxv.  Hbbbt,  X.A. 
Hehev,  Rbv.  Db. 
HooKBR,  Joseph  D.,  F.RB. 
Hoehbt,  Rev.  J.  J. 


HouGBTOB.  Rbv.  W.,  ILA. 
HOWBOB,  Bkv.  De. 
Huxtaele,  Rbv.  Bdoab,  ILA. 
JoBM^  Rbv.  W.  Basil,  jLA. 
Latabo,  a.  BL,  ILP. 
lAATHEi,  Bmv.  Stablbt,  ILA. 

IdGBTrOOT,  PEOraMOE,  A.  A. 

Xaeks,  Pbovbbsoe  D.  W. 
Xeyeiok,  Bxv.  Fbbdbbioe,  ILA. 
Oboeb,  Bev.  B.  R,  X.A. 
Qemebod,  Abchdeaoob. 
Pebowbb,  Rbv.  J.  J.  &,  RO. 
Pebowve,  Rev.  Tboe.  T.,  B.D. 
Phiulott,  Rev.  H.  W..1LA. 
Plumptxb,  PBorBHOE  B.  H.,  ILA. 
Pools,  B.  Btablet,  1LRA.& 
PooLE,  R  8n7AET.  ILR&L. 
PoETBE,  Rev.  J.  L.,  )LA. 
Pbitchaeo,  Rev.  Okas.,  X.A. 

RaWUBBOB,  PEOrBHOE,  ILA. 

Bos]^  Rev.  H.  J.,  RD. 

BBLWTB,  PBOrBHOE,  D.B. 

BTABunr,  Gabon,  D.D. 
Tbeupp,  Rev.  J.  F.,  ILA. 
TEEOELun^  8.  P.,  IiL.D. 
TEianuM,  Rbv.  H.  R,  X.A. 
TwiBLBraB,  How.  Bdw.,  ILA. 
Vbbabub,  Bev.  BmnrnDw  ILA. 
WBSTOorr,  Rev.  B.  F.,  ILA. 
WoEOSwoETH,  Rev.  DE. 
Weight,  Whxiam  A.,  ILA. 


Edited  bt  WM.  SMITH,  LL.D. 

Editor  of  the  Dictionsiiss  of  Gnsk  sad  Ronsa  AntlqaitiBik  Gsogmpby,  Biogniiihy,  Ac. 
YdU.  n.  and  IH  (oampUting  Hha  Work.)    With  Woodcofti.    Ibdimn  8vo. 

In  ocmaeqiienoe  of  tbe  great  importanoe  of  many  of  the  sabjeeti  oontainad  in  the  later 
letters  of  tbe  alphabet^  it  has  been  fimnd  neoeMiiy  to  extend  the  work  to  three  tdnmeB 
instead  of  oomprising  it  in  tirO|  as  originally  intended.  It  is  believed  that  this  extension 
will  add  greatly  to  the  Taloe  and  nsefnlneas  of  the  irork.  It  has  also  enabled  the  Bditor 
to  give^  at  the  end  of  the  Third  Yolnme,  an  Appendix  to  Yolnme  L,  eontaining  many 
important  articles  on  Natural  History,  as  well  as  some  sabjeeta  omitted  in  the  Rnt 
Vdnme,  raeh  «i  " Antiehrist^*'  <<Bi^tinn,'*  and  "Chorefa." 


If  JR.  MUBBAT8  FOBTHCOMINQ  WORKS. 


Selections  from  the  Poetical  Works 


or 


RICHARD  MONCKTON  MILNES  (LORD  HOUGHTON). 


The  Financial  Statements  of  1853-60-63, 

WITH  SPtBCHSB  ON  TAZ-BILIA,  1861,  AND  GHABITIBS^  1868. 

Bt  the  Right  Hon.  W.  E.  GLADSTONE, 

Chinoellor  of  th«  Excheqaer,  and  )LP.  Ibr  Uie  UniTeiaitj  of  Oxford. 

8to. 


History  of  Charles  the  Bold,  Duke  of 

Burgondy. 


By  JOHN  FOSTER  KIRK. 

Portrait.     2  Tola.     8to. 


The  carter  of  Charles  the  Bold  has 
Turoally  been  regarded  as  merely  a  romantic 
episode  in  Bnropeaa  history.  As  such  it 
fbrms  the  framework  of  two  of  Soott*8 
most  brilliant  fictions,  ~<2oentift  Dnrward 
and  Anne  of  Getentein.  That  great  writer 
has  exhibited  its  salient  features,  if  not 
'with  strict  fidelity,  yet  with  a  Tigorons 
touch  and  in  Tiyld  colours  that  seemed  to 
forbid  any  attempt  of  a  weaker  hand  to 
produce  tiie  same  effects  by  a  more  literal 
treatment  of  the  subject.  Bren  on  the 
Continent  it  has  never  been  presented  with 
fulness  and  in  detail,  except  in  M.  de 
Barante*s  elegant  r^acitMnto  of  the  French 
Chroniclers  of  the  l5Ui  oeatury.  That  it 
was,  howerer,  a  suljeot  deserving  closer 
research  and  an  ampler  delineation  has  been 
apparent  to  those  sdiolars  in  Belgium, 
France,  Germany,  and  Switserland,  who, 
daring  the  last  twenty  years  hare  fbund  in 
its  separate  portions  a  fresh  and  fruitful 
field  for  their  iuTestigations.  Some  corre- 
spondence in  reference  to  the  matter  passed 
between  the  late  Mr.  Preeoott  and  the  dis* 
tinguished  Belgian  archiTist,  H.  Qachard, 
who  expressed  a  wish  that  the  American 
historian  might  be  induced  to  employ  his 


pen  on  so  attnuftlte  a  theme.     Availing 
himself  of  his  well-known  fiunlitiea  ibr 
procuring   the   neoenary   malerials,   Mr. 
Presoott  formed  a  collection,  but  only  that 
he  mighty  with  his  aoenstomed  generosity, 
place  it  at  the  disposition,  of  the  friend  who 
had  first  conceiTed  the  idea,  and  wiio  had 
long  shared  with  him  In  those  stadies  from 
which  the  world  has  derived  no  ordiosiy 
advantage.    The  result  is  a  wnrk  of  wbiefa 
two  Tolumes  are  now  offered  to  tiie  public, 
and  which  a  third  volume  hi  course  of  pre- 
paration will  complete.    It  is  an  sttempt 
to  bring  together  and  to  embody  in  a  sym- 
metrical narrative  all  tiiat  the  oontemporaiy 
chroniclers  and  memoir-writecs^  the  extant 
letters  and  other  documentary  evideaee^  and 
the  critioal  discussions  of  the  present  day, 
could  contribute  for  the  just  appreciattea  of 
a  remarkable  epoob,  grand  hiatarieid  figvrsa 
and  an  eventfsl  stctfy.     An  entirdy  aev 
light  is  thrown  on  some  of  the  most  im- 
portant events  in   Charleses   career,    his 
position  as  the  "Napoleon  of  the  Middle 
Ages*'  is  fully  indicated,  and  the  inflacttea 
is  traced  both  of  his  ambition  and  of  lua 
fall  upon  the  destinies  of  the  priaeipai 
Buropean  atatea. 


The  Metallurgy  of  Iron  and  SteeL 

By  JOHN  PERCY,  M,D.,  F.RS. 

Willi  nameroci  nittstrftUona,  dnwn  to  Sctle.    Sro. 


MR  MURRATS  FORTHCOMING  WORKS.  5 

The    New    Testament^ 

ILLUSTRATED  AND  ANNOTATED ; 

WITH 

A  PLAIN  EXPLANATOBT  OOUMSNT  FOR  PBIYATB  AND  FAMILT  SSADINQ. 

loBMZHO  IBS  wna  rosnoH  of 

THE    HAND    BIBLE. 
Edited  bt  ths  Rev.  F.  C.  COOK,  M.A., 

Prettchar  at  Unooln'i  Inn ;  and 

Rbv.  W.  basil  JONES,  M.A., 

Xzamining  Chaplalii  to  the  Anshblsbop  of  Toiilc 

▲oooxPAJiiiD  BT  WAOBwvh  TIBW8  Off  bhui  lOBiris  nox  sxnoBifl  AMD  moiooEArBa. 

Two  olearly  printed  ud  portable  Toliimei,  crown  8to. 

The  Nolta  to  the  Hard  Bxbls  era  not  didactk  or  hortAtiTe,  like  thoee  of  Henry  and  vumj  more : 
bat  are  designed  to  explain  th«  taxt^tu  correct  wrong  rsadinga,  to  lUuatrato  prophecy,  and  to 
remof e  difawiltke    eo  hriefly  aa  not  to  withdraw  the  attention  unneoenarily  ftom  toe  text. 


Iiife  and  Times  of  Sir  Joshua  Beynolds; 

WITH  NOTICBS  OF  HOQAATH,  WILSON,  GAINSBOROUGH,  AND  OTHBBS. 

Bt  the  late  C.  R.  LESLIE,  R.A., 

▲athor  of  "  The  MemoirB  of  CoMtable,**  and  "  Handbook  for  Toang  Fahitere.** 

Edited,  with  Additions,  by  TOM  TAYLOR. 

With  Porttmitc    2ToU.   8to. 


The  Bock-Cut  Temples  of  India, 

ILLUSTRATED  BT  75  PHOTOGRAPHS  TAKBN  ON  THE  SPOT. 

By  major  gill. 

PSSCRIBBD  BT  JAMBS   FERGU880N,    F.R.&, 
Author  of  *'  Handbook  of  ArvhltecturB." 

Mediun  Syo. 


The  Diary  of  Maiy,  Countess  Cowper, 

WITB  OF  LOKD  CHANCBLLOB  OOWPBB, 


f 

I 
I 

f  FkomthtOiigittaiiS.  inthepoMenioiiortiitfiuiillx* 

Portnitb    Sto. 


An>  Last  ov  vhb  Bidohaxbse  io  CABoLni,  Pauicns  ov  Wauh^  aribwabss 

QuBH  or  GioMB  L 


Life  of  General  Sir  William  Napier, 

AUTHOR  OF  «<  BISTORT  OF  THB  PBNINSULAR  WAR,**  fto.,  «m. 

Edited  by  H.  A.  BRUCE,  M.P. 

Wit^b  Porlnita.  2  Y  ola.  Crown  8?0b 


MR.  MURRAY'S  FORTHCOMING  WORKS, 


A  New  History  of  Pamtmg  in  Italy, 

FBOM  THB  2v9  TO  THB  18th  CKNTURT. 

DeriTed  from  OxJcioi^  SMeftrehei  and  iufpection  of  the  Works  of  Art  in  Italy. 

Bt  J.  A.  CROWE,  AND  SIGNOR  CAVALCASELLE, 

Authon  of  "A  Histoty  of  Eariy  Flomiah  Art." 
Witli  lUnitAtioiiik   Toll.  hklL    8to. 


The  Bampton  Lectures  for  1863. 

THE  RELATION  BETWEEN  THB  DIYINB  ANB  HUMAN  ELBMBNTS  IK 

HOLT  SC&IFTUEB. 

By  rev.  J.  HANNAH,  D.C.L., 

Warden  of  Trinity  Collogo,  Gknalmosid ;  late  Follow  of  line.  CoIL,  Ozlbtd. 


Sermons  Preached  at  Lincoln's  Inn^ 

AND  ON   SPECIAL   OCCASIONa 
By  Rev.  F.  C.  COOK,  M.A., 

Chaplain  in  Ordinary  to  the  Queen,  one  of  H.1L  Inspectors  of  Scboolik  Kxamlning  Chaplain  to 
the  Bishop  of  Lincoln,  and  Preacher  to  the  Hon.  Society  of  Lincoln's  Inn. 

8to. 


Narrative  of  Travels  and  Discoveries  in  the 
Kingdoms  of  Siam,  Cambojia,  and  Lao. 

By  HENRI  MOUHOT,  F.RG.S. 

With  Map  and  BlvstntioDS.     8to. 


A  New  Life  of  Cicero. 

By  WILLIAM  FORSYTH,  M.A.,  Q.C., 

Author  of  "  Hortenaiua,"  "  Histoiy  of  Trial  by  Jury,**  Ac ;  late  Fellow  of  TrinHy  ColL,  Cambridge. 

With  Illnatrationa.     Post  8to. 

The  object  of  this  work  is  to  exhibit  Cicero  not  merely  aa  a  Stateaman  and  an  Orator, 
but  aa  he  waa  at  home  in  the  relatiooa  of  private  life,  aa  a  Hatband,  a  Father,  a  Brother, 
and  a  Friend.  Hia  letters  are  fall  of  interesting  details,  which  enable  ns  to  form  a  Tivid 
idea  of  how  the  old  Romans  lited  two  thousand  years  ago,  and  the  biography  embraoea 
not  only  a  history  of  CTenta,  as  momentons  as  any  in  the  annals  of  the  world,  but  a  laxfe 
amount  of  anecdote  and  gossip  which  amused  the  generation  that  witaeaaed  the  downfidl 
of  the  Eepublio. 

The  Works  of  Alexander  Pope» 

WITH  A  NEW  LIFE,  INTRODUCTIONS,  AND  NOTES. 

By  Rkv.  WHITWELL  ELWIN. 

Vols.  L  to  m.    \rith  Portnita.    8to. 
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History  of  Christianity, 

FBOU  THB  BIBTH  OP  OHBIBT  TO  THE  ABOUTION  OP  FAQANISM  IN  THS 

BOMAN  BMPI&B. 

By  henry  hart  MILMAN,  D.D., 

Dma  of  8t  PmiI'i. 
A  New  and  Reviud  EdUum.    3  toIi.    8to. 


Industrial  Biography: 

IRON  WORKERS— AND  TOOL  MAKERS. 

By  SAMUEL  SMILEa 
P<Mi  8to. 


History  of  Babylon,  Media,  and  Persia ; 

6BINQ  THB  OOBTIBUATION  OP  THB  PIYB  GREAT  HOKABCHiBS  OP  THB 

ANCIENT  BASTBBN  WOBLD. 

By  Rb?.  GEORGE  RAWLINSON,  M.A., 

CSunden  Profawor  of  And«nt  History  tt  Um  UnlYczsltj  of  Oxford. 
With  nnmerouf  nioatratioDi  from  Ancient  Monnmento.    2  Yols.    8to. 


Hymns  in  Prose,   for  Children. 

By  MRS.  BARBAULD. 

lUoBtimted  with  112  Original  Designs  by  BAunss,  Wimpsbis,  Colkxav,  and  KmriDr. 

SmaUito. 


Laws  of  Nature,  the  Foundation  of  Morals. 

By  DAVID  ROWLAND, 

Author  of  *'  A  Manual  of  the  BngUsb  Constitatlon.'* 

Post  8to. 


The  Music  of  the  Most  Ancient  Nations ; 

PABTIGULABLY  OP  THB  ASSTBIANS^  BGYPTIANgi  AND  HBBBBWS ; 
WITH  8PECUL  REFERENCE  TO  DISCOVERIES  IN  WESTERN  ASIA  AND  EOYFT. 

By  CARL  ENGEL. 

With  nnmeroQsIlIiistnktions.    8to. 


Principles  of  Surgery. 

By  JAMES  SYME,  F.RS.E, 

Fkt>teaMr  of  Cliaical  Surgery  In  the  UnlTemty  o  Bdinonrga 
5th  Edition,  xensed.    8to« 


<J  MR  MURRAY'S  FORTHCOMING  WORKS. 

A  History  of  Latin  Christianity^ 

IHGLUDINa  THAT  OF  THB  POPBS  TO  THB  PONTIFICATB  OP  NICHOLAS  Y. 

By  henry  hart   MILMAN,  D.D., 

Dean  of  St  Paul's. 
Third  and  Revised  Edition,     8to. 


Elements  of  Greology; 

OB,   THB  ANCIBNT   CHAKeBS   OF   THB  BARTH   AND  ITS  INHABITANTS^ 

By  sir  CHARLES  LYELL,  F.R.S. 

A  new  emd  revited  Edition.     With  oonridenkble  Additions. 
With  nnmemui  Woodents.     8to. 


Handbook  to  the  Western  Cathedrals; 

BRISTOL,   GLOUCBSTBR,   HBRBPORD,  WORCESTBR,   AND  LICIinBLD. 

By  RICHARD  J.  KING,  B.A. 

With  niaatntions.    Post  8to. 


A  New  English-Latin  Dictionary, 

OOMPILBD  FROM  ORIGINAL  SOURCES. 
By  WILLIAM  SMITH,  LLD., 

Editor  of  the  <*  Latin-English  Dicticmary/*  "CloMiaa  DieUonsrie^"  Ac 

Sto  and  12ino. 


Student's  Manual  of  English  Literature. 

By  THB  LATB  T.  R  SHAW. 

A  New  Edition,  carefully  rerised,  and  partly  xe-written  by  the  Antbor. 

BDITBD  WITH  NOTES  AND  ILLUSTRATIONS  BT  Wx.  SBOTH,  LL.D. 

Post  8m    Js.  6(2. 


Murray's  Handbook  for  Paris. 

A  GUIDE  FOR  VISITORS  TO   THAT  METROPOLIS  AND   ITS  BNYIRONa 

With  Cine  Map  and  Plans.    Small  8to. 


Murray's  Handbook  for  Lreland, 

FROM  ORIGINAL  SURVEY  AND  JOURNEYS  IN  THAT  COUNTRY. 
With  a  first-rate  Trayeliing  Map.    Post  8to, 


iOL  MURRAINS  FORTHCOMING  W0BK8. 


The  Book  of  Common  Prayer, 

ILLUSTBATBD  WITH  ORNAMENTAL  BORDBBfl;   INITIAL  LETTSSS^   AND 

W00DC0T8. 

The  BmbeUiahmentfl  of  the  preaent  edition  oonaut  of  Oraamental  Borden,  Serollii^ 
Foliege,  Heed-meoee  and  YigMitei,  aad  nany  hundred  Initial  Letten,  together  vith 
the  following  Historical  Kngrafinge,  to  iUnetrate  the  Goepeli,  from  the  work*  of  Rapbibl 
and  the  early  Matters  of  the  Italian  School,  with  some  few  derived  from  modem  Qerinan 
Masters. 

CHRierrS  BNTRT  into  JBRUSALUC Am.  DA  FinoLi. 

ST.  JOHN  IN  THB  WILDERNESS Overbkk. 

CHRIBTMAS  DAT— THB  NATIVITT Raphail. 

STONING  OF  ST.  STEPHEN Rapbasu 

ST.  JOHN  EVA50BU6T Rapbar. 

FLIGHT  INTO  BOTPT Asa  da  Fxoolx. 

ADORATION  OF  THB  MAGI Raphael. 

INFANT  JESUS  IN  THB  TBMPLB Omascs. 

CHRIST  HEALING  THE  BLIND Fouasiir. 

MART  MAGDALEN Raphasl. 

JUDAS  RECEIVING  THE  MONET Aso.  da  Fissolc. 

THB  LAST  SUPPER Rapiakl. 

CHRIST  BBFORB  PILATB Oterbick. 

GOOD  FRIDAT— THB  CRUCIFIXION Bapsab.. 

,,  .,  CHRIST  BEARING  THB  CROSS     .       .    Raphasl. 

THE  ENTOMBMENT Raphasl. 

BASTBR  DAT-THB  RESURRECTION  ....    Baphacu 

THB  GOOD  SHEPHERD Oterbbck. 

DAT  OF  PENTECOST Rapbasi. 

THB  ASCENSION Bapbabl. 

MIRACULOUS  DRAUGHT  OF  FI8HB8         ....    Baphab. 

THB  WIDOWS  SON  OF  NAIN Otbbbvx. 

TRIBUTE  MONET       .  * Nabu. 

THB  RAISING  OF  JAIBU8'  DAUOHTBR        ....    Otbkbbok. 

ST.  ANDRBW BAraABL. 

ST.  THOMAS'S  INCREDUUTT Rapbakl 

ST.  PAUL Bapbabl. 

CONVERSION  OF  ST.  PAUL Rapbabu 

PRESENTATION  IN  THB  TBMPLB Fea  BABlOLOMBa. 

ANNUNCIATION  OF  THB  VIRGIN RAraABb 

ST.  MARK Fba  Babtoloxbo. 

BT.  PETER Rapbasu 

8T.  BARTHOLOMEW Raphabl. 

ST.  MATTHEW         ...        * Rapbabl. 

ST.  MICHAEL       • Rapbabl. 

ST.  LUKE Otbbbbck. 

ST.  SIMON  AND  ST.  JUDB Rapbabc 

rtrsHisHin  with  hotss  izpLAunHo  thb  obpzb  ahd  bistort  or  thb  orriois. 

Bt  Rev.  THOMAS  JAMES,  M.A., 

Honomvy  Qmon  of  Petaibonragh,  Bnnl  Deaa  aad  Tiear  of  Slhbertoltaad  Theddinffworth. 

A  New  Bdition.    One  YotoM.    Medium  8to. 


Student's  Manual  of  Ancient  Geography. 

Bt  Rev.  W.  L.  BEVAN,  M.A., 

.Vioar  of  Haj.  BHcknoekahlre. 

Edited  bt  Wm.  SMITH,  LLD. 
A  New  and  Cheaper  Bdition.    With  250  Woodeato.    Poat  8ro.    7<.  6d^ 

A  new  and  cheaper  edition  of  thia  work,  which  haa  been  introduced  into  Bton  aad 
other  pnblie  aehoolB,  will  be  pabliahed  in  NoTember,  nnifonn  with  the  ''StodenVa 
Hnme,*'  **  Liddell'a  Bome^"  and  other  worka  of  the  same  aeriea. 


Albbkarlk  Stbir, 
October,  1868. 


MR.  MURRAY'S 
LIST  OF  NEW  WORKS 


THE  NATURALIST  ON  THE  EIVER  AMAZONS, 

WITH  ADYBNTUBBS  AND  STUDIES  OF  NATUBAL  HISTOBT  DUBINQ 

BLBYBN  YBABS  OF  TBAYBL. 

BY   H.  W.  BATES. 
WUh  Map  and  40  Dlastratioiis.    2  YoIb.    Fort  8to.    28«. 

''We  bare  sever  seen  a  more  graoeliil  record  of  strange,  out  of  the  world  experiences, 
or  a  more  Inminons  art  in  the  exposition  of  sdentifio  details.  We  assume  that  the  book 
will  be  most  priced  by  the  present  school  of  natnralists  for  its  generalisations  on  species, 
sex,  climatal  inflnenoes,  &c,  and  we  have  heard  especial  stress  laid  on  its  illaste^tioDs 
of  the  general  adaptation  of  so  many  animal  and  regetable  forms  to  the  oonditiona  of  a 
purely  arboreal  life;  but  we  rest  content  with  the  power  of  description  of  detached 
phenomena  to  assign  the  book  a  high  status  in  a  purely  literary  sense  as  well.  It  imparts 
the  fascination  which  the  great  river  and  great  forest  exerdsed  on  the  writer  Kimaoif^ 
and  makes  the  reader  his  airbed  companion  to  the  end. 

**  The  merit  of  the  illustrations  throughout  the  book  is  one  of  its  greatest  channB,  due 
principally  to  that  gifted  pencil  which  is  confessedly  such  a  great  advantage  enjoyed  by 
the  naturalists  of  our  own  day,  as  compared  with  the  illustrations  provUed  for  their 
predecessors.  But  the  skill  wi^  which  the  narrative  itself  is  framed,  if  it  does  not  tvnder 
it  independent  of  such  assistance,  itself  leaves  the  effect  of  a  series  of  pictures  on  tlie 
readei^s  memoiy." — Times,  Sept.  24,  1868. 


ADDRESSES  DELIVERED  TO  HIS  CLERGY, 

AT  HIB  TISITATZOV,    1888  ;    TO  WHICH  U  ABDU),   A  SIRXOir  PHEAOBBB  OV 

WBIT-SITHDAr. 

BY  HENRY  LORD  BISHOP  OF  EXETER. 

8to.    Is. 
t 

LITE  OF  GENERAL  SIR  HOWARD  DOIJGLAS> 

BABT.,  G.C.B.,  ftc 
FBOH  HIS  NOTES,  OONYBBSATIONS^  AND  COBBBSPONDBNCB. 

BY  S.  W.  FULLOM. 
With  Portrait.    8vo.    15f. 


MR.  MUBRArS  LIST  OF  NEW  WORKS.  9 

THE  fflSTORT  OF  THE  JEWS, 

FBOU  THB  SABLISST  PERIOD,  CONTmUBD  TO  HOBBRK  TIMES. 

BY  HENRY  HART  MILMAN,  D.D., 

Dmo  of  Bt.  FiRiil'c. 

TUzd  Bditioii,  rerised,  and  enlarged.    "With  a  New  Prefi&ce. 

SYoIfl.    8?o.    8d«. 


LISPINGS    FROM   LOW    LATITUDES; 

AN  ILLUSTRATED  JOURNAL  OF  A  TOUR  IN  EGYPT. 

Bt  the  Hok.  IMPUI^IA  GUSHINGTON. 

EDITED  BY  LORD  DUFFERIN. 
With  24  Large  Plates.    4to.    2U 


THE  WAES  OF  THE  18™  &  19th  CENTUKIES, 

1700-1815. 

mCLUDINa  THE  BATTLE  OP  WATERLOO. 

BY  UEUT.-QEN.  THE  HON.  SIR  EDWARD  pUST,  D.C.L. 
Maps.    0  Vols.     Fcap.  8to.    5«.  each. 

**  The  great  merit  of  General  CaBt*8  <  Annals '  are  the  aeenracy  and  impartiality  with 
whieb  tiiey  are  written.  The  spirit  of  the  partisan  is  entirely  absent  from,  his  pages, 
he  renders  to  all  the  merit  which  he  belieres  to  be  their  dne,  neither  forbearing  to 
rause  his  foe»  nor  shrinking  if  the  need  exist  from  risiting  censnre  on  his  friend. 
Unlike  H.  Thiers,  who  in  his  militaiy  histories  has  only  one  object  in  riew,  to  exalt 
his  nation  at  the  expense  of  all  others,  Sir  Edward  Cost  never  loses  an  opportunity  of 
commending  a  masterly  movement^  a  gallant  action,  or  a  deed  of  personal  duinj^  though 
the  subject  of  his  commendation  be  the  enemy ;  while  on  the  other  hand  he  freely 
exporesses  his  opinion  where  ha  peroeires  an  error  oommitted  by  eTsn  the  greatest  of  his 
eonntrymen.** — Examiner. 


JAPAN  AND  CHINA. 

A  NARRATIYE  OF  JOURNEYS  TO  TEDO  AND  PBKIN; 
WITH  xonoxs  or  tub  katubal  PBonuonoHs,  aoricvltvbb,  hostioultvrk, 

~  TBADI,   AVD  OTHIB  THIBaS  XIT  WITH  BT  THB  WAT. 

BY  ROBERT  FORTUNE 
Author  o  ^'ThreeVisiU  to  China. 

YHth  Map  and  Illastrations.     8to.     18i. 


10  MR.  MUEmLyS  LIST  OF  NEW  WOBKa 

MISCELLANIEa 

COLLECTED  AND  EDITED  BT  EARL  STANHOPE. 

Sec(md  Editum.    With  aome  Sapplementary  Letten.    Port  Z^,    U,  td. 

*«*  The  Snpplementozy  Lrtten  111*7  be  obUined  wpaimtely. 


mSTOET  OF  THE  RACES  OF  THE  OLD  WOBLD. 

DESIGNED  AS  A  MANUAL  OP  BTHNOLOGT. 

BY  CHARLES  L.  BRACE. 
Port  8vo.    9<. 


EEMINS  OF  ARTHUR  HENRY  HALLAK 

WITH  PREFACE  AND  MEMOIR. 
Third  Edition,    With  Portrait.     Fcap.  8to.     1m.  td. 

» 

AIDS  TO  FAITa 

A  SERIES  OF  THEOLOQICAL  ESSAYS  BT  THE  FOLLOWINa  WBITXBS 


BxT.  Caxov  Habold  Bbowvi. 
RjiT.  F.  C.  Cook,  M.  A. 
Bishop  of  Gitovcnm  An>  BBzaxoi*. 
Bishop  or  Eillaloi. 


Rkt.  Db«  M<3CAnu 
Bit.  pBomsoft  Uimul. 
Rar.  PBOPiHOft  Rawuisov. 
Thb  Abohbishop  op  Tobx. 


EDITED   BY  THE  ARCHBISHOP   OF  YORK. 

8to.    9t. 


THE  HAMPTON  LECTURES  FOR  1862. 

A  CRITICAL  mSTORT  OF  FREE  THOUGHT  IN  REFEEBNGE  TO  THB 

CHRISTIAN  RELIGION. 

BY  REV.  ADAM  STOREY  FARRAR,  MA, 
lfIoli«l  FeUow  of  QoMD't  CoIL,  OzHord. 

8n».     16f. 


PALERMO  AND  NAPLES  IN  1859-61 

WITH  NOTICES  OF  VICTOR  EMMANUEL  FRANCIS  H,  AND  GARIBALDI. 

BY  ADMIRAL  SIR  RODNEY  MUNDY,  R.N.,  K.C.B. 

With  Fnmtiipiece.    Port  8fa    12i. 


MR.  HURRAY'S  LIST  OF  NEW  WORER  U 


LIFE  OF  GEN.  SIR  ROBERT  WILSON. 

fBCnC  AirrOBIOORAPBICAL  lOMOIBSk  JOURNilJB,  VABMAXHWa. 

COBRESPOXDENCB^  4c 

ConUiniiig  an  Aooonnt  of  hii  Birth,  Panntage,  Burly  Idfe»  Bntnuioe  into  Annji  YArions 
GAmpaigni^  Diplomatio  SerrloMi  Jco.,  down  to  the  Petoa  of  Tilflik 

Bdited  by  his  Nephew  and  Son-in-law, 

REV.  HERBERT    RANDOLPH,  M.A. 

Poitnit    2  Toll.    8to.    25$. 


RECOLLECTIONS  OF 
TARTAR  STEPPES  AND  THEIR  INHABITANTS. 

CHIBFLT  EZTBACTXD  FROM  UnTBBS  ADDBISSBD  TO  FBI1ND& 

BY   MRS.  ATKINSON. 
\ntli  Blwtnliani.    Poet  Sya    12ff. 


THE  GREAT  RIVER  OF  CHINA: 

A  HARBATIYB  OF  AN  BZPEDITION  8BNT  TO  BZPLOBB  THB  UPPBB 

WATBB8  OF  THB  TANO-TSZB. 

BY   CAPTAIN  T.  W.  BLAKISTON,  RA 
With  Mnpe  and  lUastntiona,    8fo.    1B$. 


THE  MESSIAE 


A  NABBATIYS  OF  THB  LIFB»  TBAYBIS^  DBATH,  BBSUBBBCTION,  AND 

ASCBVSION  OF  OUR  LOSD. 

BY  A  LAYMAN, 
Author  or  the  «*Lllior  BUhopKn.** 

With  Map.    Stq.    18t. 


BRITISH  COLUMBU  AND  VANCOUMai'S 

ISLAND. 

THBIB  FOBBSTS^  EIYBB8,  COASTS,  OOLD  FIBLDS»  AND  BBBOUBCES 

FOB  00U)NI8ATI0N. 

FROM  PXB80NAL  OBSBBVATION  DURIXO  A  FOUB  TEARS*  BSSIDBNCB. 

BY  C0MMAN:>£R    MAYNE,  R.N. 

With  )L.p  and  llloatrations.    8to.     18«. 


X'J'TRATT,  li£. 
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LECTUKES  ON  THE  JEWISH  CHUECH. 

FIBST  PABT— ABRAHAM  TO  8AMUBL. 

BY   REV.  A.  P.  STANLEY,  D.D., 
Begins  Tnfmmr  of  BcelmiMttad  History,  uid  Canon  of  Ghrlstohnreli,  Oxfofd. 

Seovnd  Edition,    With  Flam.    8to.     16«. 


THE  TAEPING  EEBELLION; 

ITS  BISB  AND  FBOGBBSS,  FROM  DOCUMBNTS  AND  INFORMATION 

OOLLBCTBD  IN  CHINA. 

BY  COMMANDER    UNDESAY   BRINE,  R.N. 
With  Fkat.    Poet  Sra    10<.  td. 


SECULAEIA; 

OR,  SURYEYS  ON  THE  MAIN  STREAM  OF  HISTORY. 

OOlTAIMnO 


1.  AxaxBrnxsMooavRiTOLiTnoii. 
1,  RiTiTALnn. 

3.  ThS  MlDUlTAL  CinLi. 

4.  Ths  ICbdlbtal  BoKouaB. 

b,  Tbi  Ooxua  or  tbb  Arxida. 


7.  Tbb  Nbw  BvaLAVo  Tbsoobaot. 

8.    P&IPAmiTITIBOrTBlAKXBIOAVRVfOLT. 

9.  Tbb  RiTOLtnrioB  or  1688  avd  xtb  Hib> 

TORUV.  [WOMBXP. 

10.  Tbb  HoBmoLuiB  Scam  or  Hibo> 


6.   AlABBBATITB  Or  1640-41— OlD  OB  NkW  I  11.   ABflOLUTDK  IB  BXTBSBXS. 

BbalabdI  1 12.  RKroLUTxonxxPBooBnsABDpBOsraos. 

BY   SAMUEL   LUCAS,  MA 
8to.     12«. 


MEMOIR  OF  BISHOP  BLOMITELD,  D.D., 

WITH  SBLB0TION8  FROM  HIS  OORRBSPONDBNOB. 

BY   REV.  ALFRED   BLOMFIELD,  MA. 
Inenmbont  of  Bt  Phillies,  Bttpntgr. 

\rith  Portnit.    2  YoU.    Poft  8to.    18«. 


WILD   WALEa 

ITS  PEOPLE,— LANQUAGB,— AND  8CBNBRT. 

BY  QEORQE   BORROW, 

▲nthor  of  "  The  Btbto  in  Bpafn,"  «*  Tho  GiptiM  fa  Spd^**  Ae. 

8  Tola.    PottSTO.    8O1. 
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THE  ANTIQUITY  OF  MAN,  FROM  GEOLOGICAL 

EVIDENCES ; 

mTH  MUARira  05  THSOSIBS  OF  THE  OKIGIN  OF  8PBGIES  BT 

VARIATION. 

BY   SIR   CHARLES    LYELL,   F.R.S., 

▲othor  of  '*  Frinoi^M  of  QcciLogy,**  "  Etomoits  of  Gedogy."  *o.,  te. 

aewnd  BdUian.    Witli  Blutntiona.     8to.    lit. 


TEANSACTIONS  OF  THE 
ETHNOLOGICAL  SOCIETY  OF  LONDON. 


Nxw  Skbixs.    YoL  IL 


COVTBVTS: 


ConrsxioH  Bammu  Btbvoloot  akd  Phth- 
CAL  Gboobapht.  By  Jqhv  Crawfurd. 

Wxu>  Tribb  or  thx  Voaxa-Wmn  Coast  of 
BoRMBO.    By  the  Bhihop  of  Labvajt. 

OSTBOLOGT  Ain>  DCVTITION  OF  THE  ABORIOIKXS 

OF  THX  Anbamak  Islahds.    By  Prof.  Owrx. 
Ethmo-Clzmatoloot.    By  Jaxeb  Hunt. 

NUXKRAU  AS  BTIDENOB   OF   TBR  pROORRBi  OF 

CiTiusATioir.    By  Jouk  Crawfurd. 
Idol  HmcAV  Hrao  or  thx  JIvabo  Ihsiams  of 

Ecuador.    By  Wiluam  Bollaxrt. 
Shrll-Moohdb  of  Pruyuicc  WBtxnunr,  in 

TBR  Malay  FRHiRsnLA.    By  G.  W.  Earl. 
HrxAV  Craxia  and  Boxca,  preaervfld  in  a 

CiTpt  Rt  Hythe.     By  Robert  Kmox,  M.D. 
Ahcukt  Ivdian  Towm  of  CBiBiQUf  m  Yera- 

OUAB.    By  WxLUAK  Bollaxrt. 
SroinE  CxLTB  from  CuiriquL    By  C.  C  Blakx. 
Amtiquitt  of  Man  from  tbx  Evioxnox  of 

Lanouaox.    By  John  Crawfurd. 
ComoxTURX  or  thx  Bacxb  op  Man  as  affxo- 

txno  thx  Proorxbb  or  Civiubation.    By 

John  Crawfurd. 
dxffxrxiiokb  in  wxigbt  and  9rat\trxof  euro* 

pxans  and  boici  nantxb  of  india.  by  john 

Sboxtt. 


BuDDBUM.    By  O.  M.  Taoorb. 

Cranial  Cbaractxrb  op  thr  Pxbutian  Bacb 

of  Mbn.    By  C.  C.  Blakb. 
Wild  Tribbb  op  tbb  North-'Wbr  OoAfr  op 

Bobneo.    By  Spxncxr  St.  John. 
The  Tribes  ow  Northrrn  Kurdistan.     By 

William  Spottuwoodx. 
On  Colour  as  a  Txst  op  tbb  Racses  or  Man. 

By  John  Crawfurd. 
Ethnology  of  Eoyft.    By  &  8.  Pooia 
Human  Bxmains  found  in  tkk  Shxll-Movnos. 

By  Frofbbsor  Huzlxt. 
Human  Bxmains  from  Musxram,    in   the 

Vallbt  of  tbx  Tbxnt,  *a  By  Bw  J.  Mackir 
Wild  Trircs  or  thb  Vbodaxb  of  Cbtlon.  Bf 

John  Bailbt. 
Sierra  Lbonb  axtd  its  Inrabitairb. 

Clarke. 
Human  Rkxains  found  at  Wrozxtbb. 

Thomas  Wrioht. 
Formation  and  Institution  or 

System  — THR  Aryan  Poutt. 

Taoorx. 
Belation  of  BoMBsncATKD  Anixajui  to  CkYlLI- 

SATioN.   By  John  CRAwnms. 


Br 


CAsrt 
By  0.  M. 


9fo.    13t. 


PERSONALITIES  OF  THE  FOEEST  OF  DEAN; 

Bma  A  MLAnOV  or  its  BUOCBSnTI  OmOIAU,   UHTBr/  AVD  OaXMOXAIffT, 

Drawn  from  munorons  loiiroeB,  Imi  chiefly  from  imimbliBhed  date  and  loeiJ  inlonDalioB. 

BY  REV.  H.  G.  NICHOLLS,  MA, 
PsrpetiiRl  Camto  of  Holy  TiiBity,  Dma.  Fcnst,  tc 

Fost  8to.    U,  fid. 

Uniform  with  KicholU*s  **  Historical  Acoovnt  of  tht  Foreai  of 


MR.  MURRAY^  LIST  OF  KSW  WORKS.  IS 


LECTURES  ON  JUMSPRTJDENCE. 

A  OOmmUAipOH  or  THK  <<PB0YINCK  of  JUBIBFKUBBHCB  DBTBBKnrSD.** 


BY  THE   LATE  JOHN   AUSTIN. 
Now  ilni  paUiilMd.    SYoIm.    8to.    24c 


JURISPRUDENCK 

BY  CHARLES   SPENCER   MARCH   PHILLIPPS. 

f 

THE  KNAPSACK  BYRON. 

A  Complete  Sdition  of  Uie  Poetical  WorkB  of  Lord  Byron,  printed  for  the  oonTenienoe  of 

traTellert  in  a  small  bat  o(bm  type. 

Foriimit  and  Index.    Poet  8to.    6t, 


DR  WM.  SMITES  IMPfiOVED  GEAMMAES. 


1.  THB  STUDSKT'S  OBBSK   GSAMMAB. 

FOB  THB  USB  OF  OOLLBOBS  AND  THB  TJPPBB  FOBHS  IN  SCHOOLS. 

BY   PROFESSOR   CURTIUS. 
Poit  8to.    7#.  M, 


2.  THX  STUDSITT'S  IiATIK   GBAMMAB. 

FOB  THB  USB  Of  OOLLBBBS  AND  THB  UPPBB  P0BM8  IN  ^SCHOOLS. 

BY  WILLIAM    SMITH,  LLD. 
Poet  dm    7«.  M, 


9.  CTTBTIUS'S  SMALLEfi  QBBSK  GBAHMAB. 

ABRIDOBD  FBOH  THB  LABOBB  WORK, 
FOB  THB  USB  OF  THB  MIDDLB  AND  LOWBB  FOBICS. 

12mo.    8«.  6<I. 


4.     BB.  WM.  SMITH'S   BMATiT.KR  LATIN   OBAJCMAR. 

ABHIDQED  FBOH  THB  LABQBB  WOBS, 
FOB  THB  USE  OF  THB  lODDLB  AND  LOWBB  FORMS. 

12mo^    8e.  ^* 
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ERE  THE  PBINCE  CONSOBTS 
PRINCIPAL  SPEECHES  AND  ADDBESSE& 

WITH  AN  inTBODUCnON,  GIVINa  SOME  OUTLIKSS  OF  HIB  GHA&ACTS3L 

With  Fortndt    8to.    10«.  6d. 


SEBMONS  IN  THE  EAST, 

PSBACHBD  BBFORE  H.S.H.  THB  PBINGB  OF  WALES  DUBING  HIS  TOUS. 

WITH  V0IIGI8  or  iOXK  OV  TBI  LOQAUTIBS  VIlinD. 

BY  REV.  A.  P.  STANLEY,  D.D., 
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